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Chapter 1
- EXECUTIVE SUMMARY

BACKGROUND

The Environmental Conservation and Chemical Corporation (ECC)
site is in Boone County, 865 south U.S. 421, Zionsville,
Indiana, about 10 miles northwest of Indianapolis. The site
occupies 6.5 acres alongside the 168 acre Northside Sanitary
Landfill (NSL), an ongoing solid waste disposal facility.

The ECC site is bounded on the south and east by the land-
fill. An unnamed ditch separates the two facilities along
the east boundary. The site is bounded on the north and
west sides by several residential homes, located within one-
half mile of the facility.

ECC began operations in 1977 and was engaged in the recovery/
reclamation/brokering of primary solvents, oils and other
wastes received from industrial clients. Waste products
were received in drums and bulk tankers and prepared for
subsequent reclamation or disposal. Reclamation processes
included distillation, evaporation and fractionation to re-
claim solvents and oil.

Accumulation of contaminated stormwater onsite, poor manage-
ment of the drum inventory and several spill incidents caused
initial state and EPA investigations that later led to civil
suits and finally placement of ECC into receivership in July
1981. Drum shipments to the site were halted in February
1982. The company was found insolvent in August 1982 and

the state and EPA began plans for cleanup. Numerous site
investigations, including sampling and analysis were con-
ducted during the period.

Removal measures at the site began in March 1983 and con-
tinued through 1984, Actions included removal and treatment
or disposal of cooling pond waters, approximately 30,000 drums
of waste, 220,000 gallons of hazardous waste from tanks and
5,650 yd? of contaminated soil and cooling pond sludge. A
clay cover, placed over the site, was recently compacted.

REMEDIAL INVESTIGATIONS

SCOPE

Remedial investigations began in 1983 and continued until
December 1984. Soil, hydrogeologic, and surface water and
sediment investigations were conducted.

Two phases of soil sampling were conducted. Phase 1 con-
sisted of 15 surficial soil samples and 15 shallow (2.5 foot
depth) borings and was conducted before removal of 2 feet of
contaminated surface soil from most of the site. Phase 2,
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conducted after soil removal, consisted of 9 soil borings
(up to 12 feet in depth) through the concrete pad on the
south 1/3 of the site and 12 test pits to depths up to

10 feet in the remaining areas.

Hydrogeologic investigations included an electrical resis-
tivity survey, test drilling, monitoring well installation,
monitoring well sampling and residential well sampling. A
total of 16 2-inch diameter PVC monitoring wells were in-
stalled in 3 phases. Wells were placed to monitor the shal-
low saturated zone, the shallow sand and gravel aquifer and
the deep confined aquifer. Groundwater sampling was also
performed in 3 phases. In addition, 5 residential wells
were also sampled.

Surface water investigations included three onsite and four
offsite surface water samples and 6 offsite sediment sam-~
ples.

RESULTS

Onsite soil sample inorganic analysis results showed only
antimony, cadmium, cobalt, copper, lead, manganese, and zinc
were at concentrations exceeding the typical range in soil.
Of these, cadmium, lead, and zinc were reported in more than
one sample at concentrations exceeding the typical range in
soils. Exceedance of the typical ranges in soil samples of
inorganic constituents beneath the concrete pad is relatively
minor relative to the so0il contamination in the northern
drum and tank storage areas. Inorganic contamination of the
soil is apparently greatest in the near surface (0-3 feet)
soil in northern portions of the site. Inorganic contamin-
ation does appear to extend to depths of at least 5 feet in
the northern portions of the site, although it is less wide-
spread than observed in the overlying shallow soil.

Primary organic contaminants found in site soils are vola-
tile organic compounds and phthalates. These compound

groups are the most widespread organic contaminants and are
generally present in the highest concentrations. Total vol-
atile organic contaminants (VOC's) ranged from 16 to
14,604,000 ug/kg. Total phthalates ranged from "not detected"”
to 370,000 ug/kg. Organic contamination decreases in the
variety of compounds and their associated concentrations

with depth. However, organic contaminants were detected to
the maximum depth of sample analysis (8.5 feet).

Results of the hydrogeologic investigations indicate the
existence of 4 hydrogeologic units in the area, a shallow
saturated zone, a shallow sand and gravel aquifer, a silty
clay and clayey silt zone and a deep confined aquifer.



Migration of soil contaminants to the shallow saturated zone
has occurred onsite as evidenced by high levels of organic
contaminants in one well onsite. The shallow sand and gravel
aquifer has been shown to be contaminated with inorganics

and organics in one well offsite and lesser amounts of organ-
ics in one well onsite and another immediately adiacent and
downgradient of the site. Because of the presence of the

NSL east of ECC, it cannot be definitively stated that the
source of offsite contamination is ECC though the contami-
nants are consistent with those found onsite. Organic con-
tamination in the other two wells is likely due to onsite
soils at ECC since they are directly downgradient of ECC
contaminated soils and not NSL.

Contamination of the shallow sand and gravel aquifer may
have occurred either via migration through the silty clay
till onsite or through contaminated water and sediment in
the former cooling water pond, since it intersected the
shallow sand and gravel aquifer before its removal and
backfilling.

The deep confined aquifer below the site has not been found
to be contaminated. Future migration of onsite contaminants
to the deep aquifer is highly unlikely due to an upward ver-
tical hydraulic gradient.

Migration of contaminants to the nearest residential wells
surrounding the site is not indicated by the results of the
residential well sampling.

Surface water sampling results indicate that inorganic con-
tamination of surface water does not appear to be occurring
offsite in the vicinity of ECC. Inorganic sediment contami-
nation in the vicinity of ECC is limited to lead in the un-
named ditch. Organic contamination of offsite surface water
was found in Finley Creek near Highway 421. Contaminants
consist almost entirely of chlorinated hydrocarbons and are
consistent with contaminants found in ECC soils. Also, sur-
face water ponded on the clay cap onsite was found to be
contaminated with a variety of base/neutrals and volatile
compounds.

Two organic .compounds possibly resulting from the ECC site
were found in sediments in the unnamed ditch and and in Fin-
ley Creek near Highway 421.

CONTAMINANT TRANSPORT AND FATE

Analytical results of the remedial investigations character-
ize current site contamination. Future conditions assuming
no action is taken at the site were estimated based on poten-
tial transport pathways and the natural attenuation and deg-
radation of contaminants. Due to the large numbers of site
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contaminants, 14 indicator chemicals from four major contam-
inant groups were used in the estimation of transport and
fate. Transport and fate are briefly summarized here for
volatile organic contaminants, phenols, phthalates, and
polychlorinated biphenyl's (PCB's). Transport of inorganic
constituents from the soil is considered negligible due to
the low levels found and the adsorptive capacity of the on-
site soils.

Transport and fate of the indicator chemicals are based on a
literature review and site characteristics. Due to the rel-
atively limited literature available and the many estimates
and assumptions necessary, the transport and fate calculated
here are gross best estimates only. Actual transport and
fate may vary by orders-of-magnitude.

Degradation of volatiles in soil is highly variable. 1If
leaching is prgvented, most of the indicator volatiles will
degrade to 10 cancer risk levels relatively rapidly (pos-
sibly within 10 years). Several of the_indicator volatiles
will take much longer to degrade to 10 cancer risk levels.
Degradation products, however, may pose new risks. Phenolg6
and phthalates in the subsurface soil are already below 10
cancer risk levels. PCB's will tend to persist in the soil
at the site.

Under existing site conditions, the volatiles, phenols, and
certain phthalates will tend to leach from subsurface soil
into the groundwater and slowly migrate to the unnamed ditch
or Finley Creek (PCB's and most phthalates will only leach
in trace amounts). Estimates for travel time vary from

10 years to 4,000 years depending upon the compound, hydrau-
lic conductivity, and travel distance. Once in the surface
waters, contaminants will either volatilize, adsorb to sedi-
ments, or experience large dilutions before reaching the
Eagle Creek Reservoir. :

ENDANGERMENT ASSESSMENT

The endangerment assessment found that under the no action
alternative potential risk to human health and the environ-
ment exist at the ECC site. The affected media are soil,
groundwater -and surface water. They were assessed based on
comparison of concentrations at exposure points to lifetime
excess cancer risks, acceptable daily intake values, and
relevant or applicable standards, criteria or guidelines.
For the public health concerns residential and occupational
use settings were used in_assessing risk. An excess life-
time cancer risk of 1x10 is often used to reflect a level
of concern for carcinogen risk. ‘



For public health concerns, the exposure routes thagsresulted
in an exXcess lifetime cancer risk greater than 1x10 are
listed below:

o Soil via ingestion: the south concrete pad soil
at intermediate depth in a residential setting;
and north test pit area at shallow and intermedi-
ate depth in residential and occupational use
settings.

0 Groundwater via ingestion: the shallow saturated
zone and shallow sand and gravel aquifer at cur-
rent concentrations in both use settings; the
shallow saturated zone at future projected concen-
trations in both use settings.

o Groundwater via dermal absorption of volatile
organic compounds: during bathing, the shallow
saturated zone and shallow sand and gravel aquifer
at current conditions in the residential setting;
the shallow saturated zone at future projected
concentrations in the residential setting.

(o} Ingestion of fish that bioconcentrated contami-
nants from the surface water: Finley Creek under
the lowest dilution situation at projected concen-
trations,

Risk from dermal absorption of volatile comggunds via wading
in the surface water does not exceed 1 x 10 ~. However,
wading in the unnamed ditch and in Finley Creek under the
lowest dilution.situation hag excess lifetime cancer risks
between 1 x 10 and 1 x 10 . Given the uncertainty in
both risk estimation and fate, and transport calculations,
it is possible for the risk to be orders-of-magnitude higher
or lower than estimated.

For environmental concerns the projected release of contami-
nants to the surface water in the unnamed ditch should not
exceed the ambient water quality criteria for protection of
aquatic life and other known LC50 values.

The risk analysis performed for the endangerment assessment
is conservative and tends to reflect upper bound exposures.
However, given the uncertainty in both risk estimation and
fate and transport calculations, the actual risks may be
lower or higher than estimated.

The current impact of the site is limited due to the low
population at risk. Site location and environmental media
characteristics (for example, low groundwater flow velocity)
limit the population at risk if there is future development
of the site and the surrounding area under the no action
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alternative. The environmental impacts also would be simi-
larly restricted.

In conclusion, the ECC site poses a threat to the public
health, welfare, and environment and a feasibility study of
remedial actions to cost-effectively mitigate the site haz-
ards should be performed.
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Chapter 2
- INTRODUCTION

This remedial investigation (RI) report for the Environmental
Chemical and Conservation Corporation (ECC) site near Zions-
ville, Indiana, is prepared in partial satisfaction of Con-
tract No. 68-01-6692, Work Assignment No. 18.5L30.0, and the
Final Work Plan (April 1983), Tasks 1 through 5.

PURPOSE OF THE REPORT

This RI report is based, in part, on data obtained during
remedial investigation activities conducted from April 1983
through December 1984 at the ECC site. These data and those
from other sources are used to define the site problems,
identify pathways and receptors, and determine the necessity
for and extent of remedial actions at the site.

The purpose of this RI report is threefold: 1) document the
details of remedial investigation activities through techni-
cal memorandums included in Appendix A, 2) summarize and
present the site investigation analyses and conclusions, and
3) determine if there is a threat to public health, welfare
or the environment.

ORGANIZATION OF THE REPORT

This RI report is organized into four main sections. Chap-
ter 3 presents a description of the site and its history.
Chapter 4 presents the summary and results of the RI. Chap-
ter 5 presents contaminant transport and fate. Chapter 6
presents the methodology and results of the endangerment
assessment. Volume 2 of the RI Report presents the appen-
dixes that contain detailed documentation of activities and
specific data obtained for each task completed during the
RI.

RI ACTIVITY TECHNICAL MEMORANDUMS

Each RI activityv is described in a technical memorandum (TM)
issued during the course of RI work. These TM's are con-
tained in Appendix A of this report. Each TM describes spe-
cific procedures, observations, measurements, and data re-
sults of RI activities.

ANALYSIS OF SITE INVESTIGATIONS

The results of site investigations conducted at ECC from
April 1983 through December 1984 are organized by the oper-
able units. The analysis provides the technical basis for
identification of problems and pathways of contamination for
each operable unit.



CONTAMINANT TRANSPORT AND FATE

The pathways of contamination are identified and estimated
ranges of transport rates and fates of contaminants are pre-
sented. The results form the basis of the assessment of the
no action alternative.

ENDANGERMENT ASSESSMENT

The results of the site investigations and the contaminant
transport and fate analysis are used in the endangerment
assessment to determine if a threat to human health or the
environment exists at the site. The endangerment assessment
will in turn be used in deciding if a feasibility study is
necessary at the site and, if so, what the remedial action
objectives will be.

GLT424/114



Chapter 3
) SITE BACKGROUND

SITE DESCRIPTION

ECC is in Boone County, 865 south U.S. 421, Zionsville,
Indiana, about 10 miles northwest of Indianapolis (Fig-
ure 3-1). The site occupies 6.5 acres alongside the 168
acre Northside Sanitary Landfill (NSL), an ongoing solid
waste disposal facility (Figure 3-2).

The ECC facility is bounded on the east by the landfill. A
site map showing the site as it was in 1982 is shown in Fig-
ure 3-3. An unnamed ditch separates the two facilities along
the east boundary. The site is bounded on the north and

west sides by several residential homes, all located within
one-half mile of the facility.

SITE HISTORY

ECC began operation in August of 1977 under a construction
permit issued by the Indiana Air Pollution Control Depart-
ment (APCD) on May 5, 1977. The company was engaged in the
recovery/reclamation/brokering of primary solvents, oils and
other wastes received from industrial clients. Waste pro-
ducts were received in drums and bulk tankers and prepared
for subsequent reclamation or disposal. Reclamation pro-
cesses included distillation, evaporation and fractionation
to reclaim solvents and oil.

Two problems developed during the facility's operation:

o] The inability of the company to adequately dispose
of wastewater and contaminated stormwater gener-
ated at the facility,

o The inability of the company to manage its drum
inventory in a manner that did not pose a threat
to the environment.

In an attempt to handle the wastes generated onsite, approval
was sought by ECC to dispose of 5,000 gallons per day of oil
recovery wastes and 1,000 to 1,500 gallons per week of still
bottoms at NSL. Approval to dispose of the still bottoms

was granted (with conditions) by the SPCB on October 11,
1977; however, the request to dispose of the liquid waste
from the oil recovery operations was denied.

Subsequently, the company sought other avenues of waste dis-
posal. An agreement was reached between the Indiana State
Board of Health (ISBH), ECC, and NSL to allow disposal of
oily wastes in the landfill with municipal refuse.
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Following expiration of this agreement in May 1979, ECC added
units to process wastewater by distillation onsite. The
product water was used as boiler makeup water.

On July 31, 1979, the ISBH received a report from a private
citizen that an oil spill had occurred on Fagle Creek north
of Zionsville, Immediate inspection revealed that the oil
had originated from ECC and a minor amount from NSL. ECC
agreed to take action to recover the oil. A followup inves-
tigation conducted on August 2, 1979 by the ISBH showed that
ECC intentionally discharged process and cooling water from
a storage lagoon into Finley Creek without a permit. ECC
officials explained that due to heavy rains, stormwater
pumped from the drum storage and loading areas to the cool-
ing water pond caused it to overflow. Therefore, it became
necessary to drain the excess water.

On September 18, 1979, the SPCB met to discuss the spill and
discharge incidents at ECC. The board ratified an Agreed
Order that included a fine and provisions to upgrade the
methods of recordkeeping at the facility. In November 1979,
the SPCB began a water sampling and analysis program at the
site. Cooling water pond samples taken on November 2, 1979
were found to contain high concentrations of arsenic, cad-
mium, chromium, lead, nickel, oil and grease, phenol, and
zinc. Further testing of area wells and streams were incon-
clusive in documenting contamination of groundwater and sur-~
face water.

In December 1979, the U.S. EPA designated ECC as a potential
hazardous waste site and began investigations under the Haz-
ardous Materials Emergency Response Program. By April 17,
1980, the ISBH submitted documentation to the Indiana Envir-
onmental Management Board (EMB) concerning ECC violations of
the Environmental Management Act, the Air Pollution Control
Law and the Stream Pollution Control Law. Specifically, the
staff documented that:

o ECC posed a threat to pollute the environment.

o] The company was burning chlorinated hydrocarbons
and other solvents as boiler fuel without approval.

o Process water and contaminated stormwater were
discharged without approval.

o Spills of o0il and other objectionable substances
occurred and were not reported or effectively
cleaned up.

Based on these violations, the EMB referred the matter to
the Office of the Attorney General on May 15, 1980 for
appropriate enforcement,



On February 9, 1981, an ECC employee died of exposure to
toxic vapors after entering a solvent tanker.

A Consent Decree was issued on July 1, 1981, by the Boone
County Circuit Court imposing a $50,000 civil penalty against
ECC. Furthermore, the court placed ECC into receivership

and prohibited the company from using NSL for disposal of
wastes. The decree gave ECC until November 1, 1982 to com-
ply with environmental laws and regulations.

At this point, the ISBH began weekly monitoring of ECC's
drum storage area to insure that action was being taken to
reduce barrel inventory and improve storage facilities. The
area was found to be extremely overcrowded with drums, some
of which were damaged and leaking. Access was also danger-
ously poor. By October of 1981, construction of a concrete
drum storage pad was underway and drum inventory had been
reduced to an estimated 20,000 barrels. By December, the
number of leaking, formerly leaking, popped top, corroded/
damaged, and bungless/open top drums had been reduced to
about 225. In February 1982, the EMB placed a freeze on
drum shipments to the facility before the Boone County Cir-
cuit Court to assure compliance with the Consent Decree -
regarding storage of drums, location of materials onsite and
in transit, and the removal of sludge.

On May 5, 1982, ECC was ordered by the court to close and

environmentally secure the site for failure to reduce haz-
ardous waste inventories. Two days later ECC's court re-

ceiver filed a closure plan with the Boone County Circuit

Court. By August 1982, ECC was found to be insolvent and

planning work had begun for environmental revitalization,

cleanup, and recycling of the site.

On September 21, 1982, the Office of the Attorney General
held a conference with the ISBH and representatives from 60
generators of waste to propose a voluntary cleanup plan for
the ECC site. The closure plan and settlement offer required
generators to remove and dispose of wastes and pay $250/drum
into a trust fund to be used for remaining surface/subsurface
remedial measures. In return, generators would receive a
limited release. In response to the offer, the generators
entered into a loose coalition and hired Chemical Waste Man-
agement, Inc., to prepare a technical proposal for a com-
plete surface cleanup. Initial negotiations between U.S. EPA
and the generators for site surface cleanup were not success-
ful.

PREVIOUS INVESTIGATIONS

Sampling and testing efforts were conducted at ECC from 1976
through 1982. Sources of data were primarily laboratory
data sheets or handwritten data summary tables, generally



unaccompanied by descriptions of the sampling and testing
procedures used. As such, much of this historical data sum-
marized herein could not be used as a basis for definitive
interpretations of existing conditions onsite or offsite at
ECC. Rather, the data could be used in gqualitative assess-
ments of contamination and in determining locations where
further testing would be needed.

Historical sampling and testing information for ECC is dis-
cussed under the following headings:

o) Onsite surface water and sediment
o) Offsite surface water and sediment
o Groundwater

o) Residential well water

o) Soil

o

Aquatic biota

ONSITE SURFACE WATER AND SEDIMENT

Sampling and Testing

Table 3-1 summarizes the known surface water and sediment
sampling events that took place onsite at ECC before RI
activities began. Three general locations have been sam-
pled: the cooling water pond, the north drum storage area
pond, and the south drum storage area pond.

Sampling and testing procedures were not available for any
of the events listed. However, all EPA samples were ana-
lyzed by labs selected and certified as part of the Contract
Laboratory Program (CLP). Standard procedures are utilized
by these labs for the analysis of organic and inorganic pri-
ority pollutants.

All of the ISBH samples were analyzed by the ISBH Water Lab-
oratory. The lab analyzed blanks and surrogate spikes with
each set of samples. Duplicates were only occasionally
analyzed.

Results

Analytical results are summarized in Tables 3-2 and 3-3.
Table 3-2 presents the data for samples upon which only a
limited analysis was performed. Table 3-3 summarizes the
data for samples exposed to a more extensive analytical
testing program.

The following inorganic chemicals were detected in the cool-
ing water pond water samples at levels above EPA Water gual-
ity criteria:



Table 3-1
HISTORICAL ONSITE SURFACE WATER AND
ECC SITE

SEDIMENT SAMPLING

Sampling Document No. of Samples Data
Sampler Date Analytical Laboratory Number Sampling Location Water Scdiment Parameters Analyzed Summary
1SBH 3/2/19 Mater Laboratory,’ ISBH 2% Cooling water pond 1 cob, Pb, Hg, oil, phenol Table 3-2
1s8H 6/8/19 Watear Lsboratory, ISBH 23 Cooling water pond; south storage area 2 As, Cd, Cr, Pb, Hg, N1, Zn, ofl, phenol,.Cn— Table 3-2
ISBH 8/2/19 Hater Laboratory, 1SBH 33 Cooling water pond; south storage ares 1 011, BOD, COD, Pb, Ni, Zn Table 3-2
ISBH 11/2/79 Water Laborstory, ISBH 35 Cooling water pond; north and south H As, Cd, Cr, Pb, Hg, N1, Za, oil, phenol, Table 3-2

storage staas pH
ISBil 4L/3/80 Water Laboratory, ISBH & Industrial 45 South storage area 1 PCB, Cd, Cr, N, Pb, Zn, Cu, phenol Table 3-2
NHygiene Laboratory

EPA 4/10/80 cu'; W, Coast Technicsl Service, Inc. &7 Cooling water pond; south storage area 2 Organic priority pollutants Table 3-3
1ssH 4/171/80 Wster Laborstory, 15BH 48 North and south storage aress 2 As, C4, Cr, COD, Cu, Pb, Ni, pH, phenol, Zn Table 3-2
1SBH 3/10/8) Ha;cl’ Laboratory, 1SBH 113 Cooling water pond 1 1 Mecals, PCB's, volatile organics, others Table 3-3
IS8H &4/29/81 Water Laboratory, ISBH 104 South storage ares 2 Phenoi, TOC, ofl, volacile organics Table 3-2
EPA 8/9/82 (-0 4 181 Cooling water pond 1 Organic priority pollutantas Table 3-3
EPA 10/18/82 CLP 209 Cooling water pond; north and south & 1 Organic and inorganic priority pollutancs Table 3-3

* e - Contract Laboratory Program

GLT424/2%

storage areas




Table 3-2
HISTORICAL ONSITE SURFACE WATER
SAMPLING RESULTS (ug/L)

ECC SITE
. EPR Water
Water Quality Cooling Water Pond South Drum Storage Area Pond North Drum Storage Area Pond Quality
Parameter 03/02/719 06/08/79 08/02/79 11/02/79 06/08/79 11/02/79 11/02/79 04/03/80 04/17/80 04/29/81 11/02/79 11/02/19° 04/17/80 Criteria
Arsenic 4 1 1 6 . 18 60 900 7 o.0225¢
Cadmium < 20 < 10 < 10 40 160 70 a8 10 300 17 lOb
Chromium 390 < 10 1,100 40 250 770 380 1.6 104,000 1,000 sob’e
Lead 31,000 520 80 < 20 80 90 80 110 40 0.3 66,000 310 SO:
Mercury < 10,000 <0.5 < 0.5 < 0.5 0.9 < 200 0.144
Nickel 230 70 40 40 50 120 160 140 90 500 30 13. lb
Zinc 580 290 150 2,300 140 260 290 90 1,090 18,000 3,100 NCA
Copper 460 838 11,100 NCA_
Phenol 8,800 65,300 28,000 22,500 25,500 22,400 13,000 10,000 a5 3,000,000 8,900 3,500
011 80,000,000 18,000,000 8,300 20,000 110,000 180,000 63,000 62,400 3,032,000 -
pH 6.3 2.0 7.3 7.2 6.9 7.1 7.1 --
BOD 1,800,000 --
CoD 26,000,000 5,700,000 430,000,000 --
T0C 6,000,000 910,000 --
B 3.5 0.00079°

NCA = Insufficient data available upon which to derive a criteriomn.

Blank indicates parameter not analyzed.

Toxicity criteria.

~e 60U

011 layer.

GLT424/26

Carcinogenicity criteria at the 10-5 risk level.
Criteria applies to total trivalent arsenic.
Criteria applies to total hexavalent chromium.

Por the protection of human health assuming a daily iogestion of 2 liters of water.




Organic
Priority Pollutants

1,1,-Dichloroetbane
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1-Dichloroethens
1,2-Dichloroethene

Tetrachloroethene
Trichloroethene
Mathylene Chloride
Chlorofora
Trichlorofluoromethane
Toluene

Kitrophenol
Peatachlorophenol
Phenol
2,4-Dimethylphencl
2,4,6-Trichlorophenocl
Benzene

Methylbenzene
Ethylbenzene
1,3-Dimethylbenzene

1,2 & 1,4-Dimethylbenzene
1,3-Dichlorobenzens
1,4-Dichlorobenzene

1,2-Dichlorcbenzene
Diethylphthlate
Dimethylphthlate
Butylbenzylphthalate
Di-n-butylphthalate
Napthalene

1sophorone
P-Chloro-N-Cresol
PCB's

GLT424/25-1
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Table 3-3
HISTORICAL ONSITE SURFACE WATER AND SEDIMENT
SAMPLING RESULTS (ug/L)
BCC SITE
Cooling Water Pond South Drum Storage Area Ponds
Sediment

04/10/80 03/10/81 08/09/82 10/18/82 03/10/81 04/10/80 04/29/81( 10/18/82
ND 4.4 17 ND 70 ND <$ ND
6,821 < 900 831 1,322 730 ND 160 621

16 < 2.8 ND <5
152 < 300 95 ND ND < ND
259 < 50 2,022 2,848 230 48 1,541
1,297 190 12 0.6 < 100 ND 260 1,176
3,873 < 600 191 673 470 ND 320 1,176
5,470 a0 1,329 3,908 1,500 485 180 3,873
ND 59 21 ND 90 <10 9.1 ND

ND < 2,7 1 <5

2,700 4,100 630 935 600,000

270 < 59 ND
38 < 170 103 5
1,930 1,200 15,000 3% < 200 ND 460
ND 260 251 349 236
ND < 62 1) ND 4
ND < 300 < 0.5 KD 90 ND <8 ND
ND 858 974 ND 1,035
ND 600 110 ND 330 1,188 a1 ND
ND 98 ND ND ND
ND 79 ND ND ND
ND <25 0.5 ND 17
ND <22 0.4 ND 15
ND < 25 0.5 27 18
22 86 47 433 32
31 240 175 513 169
V] < 290 1,122 ND 3,277
<10 b3 29 < 10 87
ND <23 12 ND 16
ND 3,200 ND ND ND
ND 2,600 91
< 50

North Drus EPA Water
Storage Ares Pond Quality
10/18/82 Criteria

ND NCA
1,266 18,400°
6.0°

ND 0.33
2,766 NCA
n 8¢
1,398 27

5,548 1.9‘;
w 1.9

1.9°

14,3000

NCA

D 1,010°
325 3,500
121 NCA

3 125

63 6.6°
1,132 --

ND 1,400°
ND -—
92 400
86 400

97 o0’
ND 350,000°
164 313,000°
2,487 NCA
135 34,000°
29 NCA
ND 5,200°
NCA

0.00079°




Table 3-3 (Continued)

Cooling Water Pond South Drum Storage Area Ponds North Drum EPA Water
Organic Sediment € Storage Area Pond Quality
Priority Pollutants 04/10/80 03/10/81 08/09/82 10/18/82 03/10/81 04/10/80 04/29/81 10/18/82 10/18/82 Criteria
! .C,d
Arsenic 4.7 6.0 10,000 5.9 5.7 0.022
Caduiva 12 3.07 5.59 9.81 !.Ob
Chroaiua 150 286 19,000 326 320 so::'e
Lead P 120 <70 14,000 96.0 179 SOD
Mercury 0.2 < 0.1 30 0.144
Nickel 30 184 18,000 201 169 13. lb
2inc 390 197 54,000 956 1,510 NCA
Copper 300 9.8 26,000 72.3 124 NCA
Aluminun 900 1,190 10,000,000 2,770 3,030 --
Barium 138 172 183 -
Beryllium <10 <1 700 <1 <1 0.068°
Cobalt 13.6 25.7 34.3 -
Iron 6,840 14,600 19,800 --
Manganese 2,370 2,370 1,960 -
Boron 712 684 89 -
Vanadium 8.6 13.3 12.6 Ty
Silver <3 <3 <3 ’ 50
Antimony 2,2 <2 <2 146
Thallium <2 <2 <2 13b
Tin < 40 < 40 62.6 .-
Ammonia 200 5,290 < 100 -~
Cyanide 52 16 < 625 200°

ND = Not Dectected.

NCA = Insufficient data available upon which to derive a criterion.

Blank indicates parameter not analyzed.

- Indicates no criteria is available.

s For the protection of buman bealth assuming a daily ingestion of 2 liters
of water.

GLT424/25-2

Toxicity criteria. -5
Carcinogenicity criteria at the 10 ~ risk level.
Criteria applies to total trivalent arsemic.
Criteria applies to toal hexavalent chromius.
011 layer.
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Cadmium
Lead
Mercury
Nickel

0000

A sample of the surficial oil layer from the north storage
area pond taken on November 2, 1979, was found to contain
arsenic, cadmium, chromium, lead, nickel, and zinc far in
excess of the levels found for the pond water samples.

Listed in Table 3-3 are the organic priority pollutants found
in at least one of the pond water samples above the detection
limits. Background levels for these compounds are generally
< 1 ug/l. The following eleven substances were found in the
pond water samples at levels above EPA water quality cri-
teria:

1,1,2-Trichloroethane
1,1-Dichloroethene
Tetrachloroethene
Trichloroethene
Methylene chloride
Chloroform
Trichlorofluoromethane
Toluene

Phenol

Benzene

PCB's

O0000D0O0000OO

Each of the onsite surface water areas sampled were found to
contain levels of organic priority pollutants exceeding EPA
water quality criteria.

One sample of the cooling water pond sediment was tested by
the EPA. 1Inorganic pollutants reported in levels above
background levels in sediment were arsenic, aluminum, chro-
mium, nickel and copper. Organic pollutants reported in
levels above background were 1,l-dichloroethane, 1,1,1-tri-
chloroethane, 1,l1-dichlorocethene, trichloroethene, tetra-
chloroethene, methylene chloride, chloroform, toluene, ben-
zene, ethylbenzene and PCB's.

QOFFSITE SURFACE WATER AND SEDIMENT

Sampling and Testing

Table 3-4 summarizes offsite surface water and sediment sam-
pling episodes at ECC. The majority of sampling has been
performed by the ISBH. The U.S. EPA performed one sampling
episode. The United States Geologic Survey (USGS) performed
three sampling episodes, collecting a total of 7 water sam-
ples and 15 sediment samples.



Table 3-4
{I1STORICAL OFFSITE SURFACE WATFR AND SEDIMENT SAMPLING
ECC SITE
Sampling Document a No. of Samples
Sampler Date Analytical Laboratory Number Sampling Location’ Mater Sediment Chemicals Analyzed
b -
John Bankert 9/15/76 O.A, Laboratories 19 Creck 1 pil, COD, Fe, Cr, Ni, Pb, Zn, Cd, Ci
1SRl 6/8/19 Water Laboratory, IS8l 23 E 3 As, Cd4, Cr, Pb, lig, Ni, oil, pH, phenol,
7n, PCB
1SB) 7/31/79  dater Laboratory, ISBH 33 Finley Cr, Unnamed Ditch, Eagle Creek S Ol
1S 8/2/79  Water Laboratory, 1SBH 13 E, F ? ot1, BOD, COD, Pb, NI, 7n
1SRl 11/2/79  Mater Laboratory, ISBil 35 £, K 2 As, Cd, Cr, Pb, Hg, Ni, oil, pH, phenol, 7n
FPA 4/10/80 CLP - W, Coast Technical Services, Inc. &7 £, J, K 3 Organic priority pollutants
1581 4/17/80  Water Laborstory, 1SBH «8 c, G, H, K 4 As, Cd, Cr, Cu, Pb, Ni, Zn, COb, pli, phenol
1584 8/25/80 Water Laboratory, ISBH 65A A, B, L, M & PCB, As, Cu, Pb, Zn, diazinon
USGS 8/25/80 USCS Laboratory 260 A, C,0, P 11 Metals, pesticldes, PCB, others
1SBH 3/10/81 Water Laboratory, ISBH 113 A, C,E, N P, QR 13 [T Mctals, pesticides, PCB, volatile
organics, others
(8111} 9/6/81 Water Lsboratory, ISBN 137 B, E,H, I 4 (1)
1SRH 10/30/81 Water Laboratory, ISRH 149 D 1 Orcganle priority pollutants
usGs 10/26/82 USGS Laboratory 0 A, P, S 4 3 Urganic and inorganic priority poilutants
USGS 12/14/82 USCS Laboratory 0 A, S 3 Organic and inorganic priority pollutants

? see Figures 3 and & for sample locations.
Sampling location unknowm.

CLTL20 /27

Data
Summary

None

Table 3r5

None

Table 3-5
Table -9
Table 3-6
Table 3-5
Table 3-5
Table 3-7
Tables 3-647
Nooe

Table 3-6
Tables 3-647

Table 3-6




Sampling and testing procedure documentation was not avail-
able for the ISBH or EPA data. Testing procedures are known
only in the general sense described earlier. Sampling and
testing procedures employed by the USGS along with complete
analytical results are described in: "Water and Streambed
Material Data, Eagle Creek Watershed, Indiana, August 1980
and October and December 1982," Open File Report 83-215.

Results

Analytical results for the offsite surface water samples are
summarized in Tables 3-5 and 3-6. Figure 3-4 indicates sam-
pling locations. Table 3~5 presents data for surface water
samples where only a limited analysis was performed. Ta-
ble 3-6 summarizes data for samples where more extensive
analysis was performed. Data are presented for only those
water quality parameters that had reported levels higher
than upstream levels for at least one location.

Two inorganic chemicals were detected in offsite surface
waters above EPA water quality criteria levels. Lead was
found at sampling location B (downstream of the confluence
of the unnamed ditch and Finley Creek) at 80 ug/l and at
sample location Q (a small tributary to the unnamed ditch
south of the landfill drive) at 250 ug/l. Nickel was re-
ported at 20 ug/l at sample locations E (in the unnamed
ditch alongside ECC) and K (upstream of ECC in the unnamed
ditch).

These inorganic chemicals may be originating from ECC or
NSL. Nearly all sample locations downstream of ECC and NSL
showed at least one inorganic chemical at levels above the
upstream values.

Eight organic priority pollutants were detected in surface
water downstream of ECC at levels in excess of EPA water
quality criteria. These pollutants, were:

l1,1-Dichloroethene
Methylene chloride
Trichloroethene
Tetrachloroethene
Chloroform

Bis (2-chloroethyl)ether
Phenol

PCB's

00000000

These were reported at sample locations A, B, C, D, and E
(Figure 3-4).

Analytical results for surface water sediment samples are
presented in Table 3-7. As with Table 3-6, this table only
presents data for parameters that had at least one reported



Hater Quality
Parameter

Arsenic
Cadmiun
Chromium
Lead
Mercury

Nickel
Iinc
Copper
Phenol
011

pH

BOD
Ccop
B

ND = Not detected.

NCA = Insufficient data available upon which to derive a criterion.
Blank indicates parameter not analyzed.
For the protection of human health assuming a daily ingestion of 2 liters of water.

-2 ]

Toxicity criteria.

® o0

Carcinogenicity criteria at the 10-5 risk level.
Criteria applies to total trivalent arsenic.

Criteria applies to total hexavalent chrosjium.
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Table 3-5
HISTORICAL OFFSITE SURFACE WATER
SAMPLING RESULTS {ug/L)
ECC SITE
SAMPLE LOCATIONS DOWNSTREAM OF ECC SAMPLE LOCATIONS UPSTREAM OF ECC /PA Water
A B C E 4 G H K L M Quality
08/25/80_ _08/25/80 04717780 06/08/79__08/02/79_ _11/02/79 08/02/79 _04/17/80 _04/17/80  _11/02/79 _OA/17/80  _08/25/80 _08/25/80 Criteria’
c,d
1 3 3 4 3 18 1 1 1 2 ND 0.022
2 <10 <10 <2 <2 <2 10
10 60 160 <10 <10 <10 <10 <10 <10 13 10 s00r®
50 Y 20 <20 < 20 20 < 20 <20 < 20 <20 <20 30 20 50
<o.1 <0.1 : <0.1 0.144°
10 20 <10 20 < 20 10 <10 20 <10 13.4°
76 79 80 20 <20 <20 < 20 10 < 10 20 <10 70 148 NCA
s 6 1 <4 NCA
9,800 2,000 <s 1,500 <s 7 <s 3,500°
3,400 <1 2,800 <1 42,000 -
7.2 1.7 7.2 6.8 7.1 7.3 7.7 -
22,000 22,000 --
1,500,000 46,000 40,000 1,600,000 17,000 9,000 -
120 10 <0.1 10 1 o0.00079°




Water Quality Parmur‘

Aluminum
Arsenic
Bartium
Copper
Iron

Lead
Manganese
Magnesium
2Zinc
Strontium
cob

1,1 Dichloroethene

1,1 Dichloroethans

1,2 Trans-dichloroethene
Methylene Chloride
Trichloroethene

Tetrachloroethene
Toluene

1,1,1 Trichloroethane
(hlorofora

1,1,2 Trichloro-1,2,2-
trifluoromethane

Methyl ethyl ketone

2,4 Dimethylphenol

Phenol

Butyl benzl phthalate

Bis (2-chloroethyl) ether
1-2 Dichlorcbenzene
Disthyl phthalate
Dimethyl phthalate
Di-n-butyl phthalate

Bis (2-ethylhexyl)phthalate

Isophorone
n-Nitrosodisethylamine

GLT424/30-1
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Table 3-6 |
HISTORICAL OFFSITE SURFACE WATER SAMPLING RESULTS (ppb)
ECC SITE
SAMPLE LOCATIONS DOWNSTREAM OF BCC 5
A c o R '
10/26/82 12/14/82 03/10/81 10/26/82 12/14/82 03/10/81 10/30/81 04/10/80 03/10/81 03/10/81 03/10/81
480 100 100 300 100 100 200 100 12,000 3
. 2 0.7 6 3 11 0.8 0.6 4.0 '
200 200 400 100
12 . s 9 8 4 N s 17
890 340 3,600 420 )
6 3 <10 5 5 10 10 20 250
120 20 280 80
: 116 116 100 112 924
10 20 <10 10 30 <10 <10 10 60
170 170 150 120 650
21 . . s 17
<1 <1 <1 <1 1o <1 <s ND <1 <6 <1
<1 <1 1.9 220 <1 26 6 M 1.2 <1 <1
<1 <1 <20 1,000 9 <20 <s 45 <1 < 20 <2
<1 <1 1.1 <1 <1 18 350 <10 3.5 <10 <1
<1 2 e 670 5] 3 10 122 1 <12 <12
<1 1 1.2 37 <1 2 1.8 <10 < 2
<1 2 <3 7 2 <6 <10 < <3
<1 <1 5.9 510 <1 30 570 W < ) 5.6
<1 <1 <1 <1 11.5 < 10 <6
<1 <1 <2 <1 <1 <40 <s ND <10 54 <2
<52 270 1,900 ND 210 < 26 < 26
<1 <1 12 <1 < 10 ND
1 <1 <0.2 2,200 <1 < 0.2 <10 14 < 0.2 <0.2 <0.2
<1 <1 11 <1 < 100 ND
<1 <1 a3 <1 <10 ND
<1 <1 57 <1 <10 <10
<1 <1 6 <1 <20 ND
<1 <1 16 <1 < 20 ND
<1 <1 27 <1 < 30 <10
<1 <1 < 0.35 13 <1 < 0.35 < 100 ND <0.35 < 0.35 < 0.35
1 <1 360 <1 ND
<1 <1 9 <1 - ND




Table 3-6 {(centinued)

SAMPLE LOCATIONS UPSTREAM OF ECC EPA Water
J [ N P Quality

Water Quality Parameter 04/10/80 04/10/80 03/10/81 03/10/80 10/26/82 Criteria

Aluminum 100 100 80 de

Arsenic 0.2 0.7 3 0.022 '
Barium 200 --
Copper <4 <4 9 NCA
iron 530 --
Lead 10 <10 6 s0°
Mangauese 110 -
Magnesium 200 220 --
2inc < 10 <10 10 NCA
Strontium 90 160 .-
cob 6 8 --
1,1-Dichlorcethene ND ND <1 <1 <1 0.33d
1,1-Dichioroethane ND [ ] <1 <1 <1 NCA
1,2-Trans-dichloroethene N w < <1 <1 W.‘Ad
Methylene Chloride < 10 <10 1.3 <1 <1 l.9d
Trichloroethene ND N <1 <1 <1 27
d
Tetrachloroethene ND ND 1 <1 S Br
Toluene ND ND 3 <3 3 u,:ooc
1,1,1-Trichloroethane ND ND 1 <1 18,000"
Chlorofors < 10 <10 <1 1.9

1,1,2-Trichloro-1,2,2-

trifluoromethane o ND <2 <2 <1 --
Methyl ethyl ketone ND ND < 26 < 26 --
2,4-Dimethyiphencl ND ND <1 NCAC
Phenol [ Y ND < 0.2 < 0.2 <1 3,500
Buty! benzyl phthalate <10 W <] NCA
Bis(2-chloroethyl)ether ND N <1 0.3:
1-2-Dichlorobenzene [ M ND <1 400
Diethyl phthalate- <10 <10 <1 350,0002
Dimethyl phthalate ND ND <1 313,000
Di-n-butyl phthalate <10 ) <1 34,000°
Bis(2-ethylhexy))phthalate <10 <10 < 0.35 < 0.35 <1 15,000c
Isophorone ND ND <1 5,200
n-Nitrosodimethylamine ND ND <1 -

ND = Hot Detected

NCA = Insufficient data available upon which to derive a criterion.

glank indicates parameter mot analyzed.
Paramcters listed are only those that vary substanilially from upstream value.
. Far the protection of human health assusing a datly ingestfon of 2 liters of water, 1982,

o e

Toxicity criteria.

-3

e

GLTA24/30-2

~5
Carcinogenicity criteria at the 10 ~ risk level,
Criteria applies to total trivalent arsenic.

See Appendix A tor complete results,
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Table 3-7
HISTORICAL OFFSITE SURFACE WATER SEDIMENTS (ug/kg)
SAMPLING RESULTS

ECC SITE
Sediment SAMPLE LOCATION DOWNSTREAM OF BECC SAMPLE LOCATIONS UPSTREAM OF ECC
Quality S A C E Q R N 2] P
Parameter 10/26/82 l/ZS/BO 03/10/81 10/26/82 08/25/80 03/10/81 03/10/81 03/10/81 €3/10/81 03/10/81 08/25/80 08/25/80 03/10/81 10/26/82
Arseaic < 1,000 1,000 5,700 1,000 3,000 4,400 10,000 5,200 8,800 6,500 < 1,000 2,000 6,600 1,000
Chromiua 3,000 10,000 9,000 40,000 60,000 6,000 9,000 3,000 11,000 4,000 10,000 13,000 3,000 4,000
Copper 8,000 20,000 27,000 21,000 20,000 8,000 20,000 10,000 16,000 11,000 20,000 20,000 8,000 11,000
Lead 30,000 50,000 160,000 120,000 80,000 48,000 11,000 18,000 89,000 17,000 20,000 30,000 7,000 20,000
DOD 0.5 < 0.1 3.3 < 0.1 < 0.1 0.6 0.7
PCB's 5 120 < 1,000 72 10 < 1,000 < 1,000 < 0.5 < 1,000 < 1,000 1 10 < 1,000 13

a Sediment quality parameters listed are only those that vary substantially from upstream values.

GLT424/29




level greater than upstream values. Six compounds were re-
ported at levels above upstream values: arsenic, chromium,
copper, lead, DDD and PCB's.

GROUNDWATER

Sampling and Testing

Sampling and testing of groundwater from monitoring wells at
ECC is summarized in Table 3-8. Two monitoring wells were
located onsite (Figure 3-5). Sampling has been performed by
the ISBH on four occasions and by John Bankert on one occa-~
sion. Sampling results from the seven monitoring wells
located along the perimeter of NSL are not summarized here.

Documentation of sampling and testing procedures was not
found with any of the data. ISBH testing procedures are as
described earlier. Testing procedures by O.A. Laboratories,
Inc., laboratory for John Bankert, were not researched since
only two samples were subjected to limited analyses.

Results

Analytical results are summarized in Table 3-9. Complete
organic and inorganic priority pollutant analyses were not
performed on any groundwater samples. For the samples
tested, inorganic pollutants were not found at levels ex-
ceeding EPA water quality criteria. Two of the twelve
organic priority pollutants were detected at levels above
EPA water quality criteria. These were methylene chloride
and trichloroethene. Other organic pollutants reported at
levels above the detection limit were: 1,2-dichloroethane,
l1,1-dichloroethane, 1,2-trans-dichloroethene, 1,1,1-tri-
chloroethane, methyl ethyl ketone, toluene and isophorone.

RESIDENTIAL WELL WATER

Sampling and Testing

Residential well water sampling and testing activities are
summarized in Table 3-10. Four sampling episodes were per-
formed by the ISBH and one by Ira Jennings, a homeowner near
ECC. Locations of the residential wells sampled are shown
in Figure 3-6.

Documentation of sampling and testing procedures was not
found with any of the data. ISBH testing procedures are as
described earlier. Sampling of the Ira Jennings well was by
Mr. Jennings. The sampling procedures used by him are un-
known. Analysis of the sample was performed by Environmen-
tal Consultants, Inc. Testing and quality control proce-
dures employed by the laboratory were not researched since
only one sample was analyzed.



Table 3-8
HISTORICAL GROUNDWATER SAMPLING
ECC SITE
’
Sampling Document a No. of Data
Sampler Date Analytical Laboratory Nusb Monitoring Well Location Samples Parameters Analyzed Summary
+
+6 -
John Bankert 9/15/76 O.A. Laboratories 19 1, 2 2 pH, CoD, Fe, Cr, Cr , Ni, Pb, IZn, Cd, C1 Table 3-9
1SBH 8/14/79 Water Laboratory, ISBH 29 1, 2 2 C)-, Fe, COD, TS, Hardness, Sulfates None
1SBH 3/17/81 Water Laboratory, ISBH 86 1, 2 2 Metals, volatile organics, others Table 3-9
I1SBH 1/2/81 Water Laboratory, ISBH 121 1, : X Metals, volatile organics, others Table 3-9
1S 11/29/82 Hater Laboratory, ISBH 243 2 2 Metals, volatile organics, others Table 3-9

@ Well depths as follows:

GLT424/31

Hygrid Laboratory

1 =71, 2= 36"
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Hater Quality Parameter

Alusinum
Arsenic
Bariua
Copper
Chroaium

Cyanide
Cadmium
Iron

Lead
Magnesium

Nickel
Strontius
Zinc

T0C

cop

pH (lab)

1,2,-Dichlorocethane
1,1 Dichloroethane
1,1 Dichloroethene
1,2 Transdichlorosthene
Mathylena Chlorine

Trichloroethene
Tetrachlorosthene
Trichlorofluorosethane
1,1,1 Trichloroethane
Chlorofora

1,1,2 Tricbloro-1,2,2-tri-

fluoromethane
bis(2-etbylhexyl)pbthalate
Methyl ethyl ketone

GLT424/33-1
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Table 3-9
HISTORICAL GROUNDWATER SAMPLING (ug/L}
BCC SITE
EPA Water
MONITOR WELL 1 MONITOR WELL 2 Quality
09/15/76 03/17/81 07/02/81 09/15/76 03/17/81 07/02/81 01/29/82 01/29/82 Criteria
I
< 100 100
S0 150 2.6 0.2 38 32 0.022°’°
130 50 -
< 4 < 4 18 < 4 NCA
< 100 <10 15 < 100 <10 <10 s0°'®
5 5 2oo:
< 100 <2 <12 < 100 2 <2 <2 <2 10
2,600 2,000 32,000 < s0 -
< 100 <10 <10 < 100 <10 <10 <10 10 50
88,000 88,000 --
< 100 <10 <10 < 100 <10 < 10 13.4°
1,000 50 -
70 10 <10 290 790 < 10 NCA
3,900 2,100 28 31 --
16,000 < 5,000 26,000 125,000 < 5,000 10,000 240 220 --
8.18 7.7 8.0 8.55 7.6 7.1 7.1 -
<1 <1 <12 2.4 <10 < 100 9.4¢
<1 <1 50 a 160 130 NCA
<1 <1 <1 <2 <1 0.33°
<1 <1 <1 <1 580 500 NCA
<1 <1 5.7 <1 14 32 1.9¢
<1 <1 10 8 7.6 <10 21°
<1 <1 <1 <1 < 10 < 100 8¢
<2 <1 <10 <10 1.9°
<1 <1 1.2 30 < 100 18, 400°
<1 <1 <10 < 100 1.9°
<2 <2 ND ND --
< 350 < 350 15,000°
<25 < 26 <125 < 26 2,300 2,600 -
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Table 3-9 (Continued)

EPA HWater

MONITOR WELL 1 MONITOR WELL 2 + Quality

Rater Quality Parameter 09/15/76 03/17/81 07/02/81 09/15/76 03/11/81 07/02/81 01/29/82 01/29/82 Criterta’
Phenol < 200 < 200 3,500:
Ethyl benzene < 4 < 4 13 13 1,400
b
Toluene < 4 <4 <4 . 13 15 14,300
Xylene <8 <8 <4 < 60 < 60 --
Diazanon < 0.3 < 0.3 b
Isophorone 47 110 5,200
pcB < 0.5 < 0.5 0.00079

NCA = Insufficient data available upon which to derive a criterion.

Blank indicates parameter not analyzed.

Toxicity criteria.

ano

GLT424/33-2

-5
Carcinogenicity criteria at the 10 = risk level.
Criteria applies to total trivalent arsenic.
Criteria applies to total hexavalent chromius.

For the protection of husan health assuming a dajly ingestion of 2 liters of water, 1982.
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Table 3-10
HISTORICAL RESIDENTIAL WELL WATER SAMPLING
ECC SITE
’
No. of
Sampling Document Water Data
Sampler Date Analytical Laboratory Nusber Sampling Location Samples Parmeters Analyzed Summary
1SBH 8/14/79 WHater Laboratory, ISBH 29 2 1 Cl-, COD, Fe, Hardness, Sulfate Table 3-11
+6
1SBH 9/5/80 Water Laboratory, ISBH 71 3,7,9,10, 13 S Ca, Cr ~, COD, Cu, Fe, Pb, pH, phenol, TOC Table 3-11
Hardness, Cl
1SBH 3/5/81 Water Laboratory, 1SBH 83 1, 2, 4, 5,6, 7,11, 12, 14 9 Metals, FCB, volatile organics, others Tables 3-11,
Ira Jennings 6/26/82 Bnvironmental Consultants, Inc. 24) 8 1 Metals, methylene chloride, 1,1,2 trichloro- Table 3-11
ethane, tetrachlorocethene
1SBH 12/9/82 Hater Laboratory, ISBH 242 1 1 Volatile organics, others Nonea

s No paraseters with values above detection limits,

GLT424/32
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Results‘

Analytical results are summarized in Tables 3-11 and 3-12.
Table 3-~11 is a summary of residential well water sampling
results for water quality parameters where levels above
detection limits were reported. Table 3-12 is a list of
additional organic pollutants analyzed by ISBH and not found
above detection limits in any wells. Complete organic and
inorganic priority pollutant analyses were not performed on
any well water samples prior to the onset of Superfund acti-
vities at the site.

The sample of the Ira Jennings well (well No. 8) was the
only sample where a water quality parameter was detected at
levels above the EPA water quality criteria. Lead, methy-
lene chloride, 1,1,2~trichloroethane and tetrachloroethene
were found to be above the EPA water quality criteria.

SOIL

Sampling and Testing

Sampling and testing of soil at ECC has been limited to one
sample obtained by ISBH on March 2, 1979, from the dike
between the cooling water pond and the unnamed ditch. Docu-
mentation of sampling and testing procedures was not found
with the data.

Results

Analysis of the soil sample was limited to four parameters
as follows:

o COD 30,000 ug/kg
o Pb < 1,000 ug/kg
o Hg 65,000 ug/kg
o Phenol 300 ug/kg

AQUATIC BIOTA

Sampling and Testing

Two studies, a bioaccumulation study on freshwater mussels
and a biological assessment of stream ecosystems, have been
performed in the vicinity of ECC. In the first study, the
ISBH suspended live freshwater mussels, (Lampsilis radiata
siluoides) in wire baskets at four locations on April 24,
1981, (Figure 3-7). On June 9, 1981 the mussels were taken
out of the streams, wrapped in solvent-rinsed aluminum foil,
and kept frozen until analyzed. Each sample consisted of
five mussels.
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Table 3-11
HISTORICAL RESIDENTIAL WELL WATER SAMPLING RESULTS {(ug/L)
ECC SITE
1 3 4 S 6 [} 9 10
Water Quality Parameter 03/05/81 08/04/79 03/05/81 09/05/80 03/05/81 03/05/81 03/05/81 09/05/80 03/05/81 06/26/82 09/05/80 09/05/60
Aluminus < 100 < 100 < 100 < 100 < 100
Arsenic 0.9 0.8 < 0.2 < 0.2 0.3 3.1 10
Beryllium < 10 < 10 < 10 < 10 < 10 < 10
Cadmius <2 <2 <2 <2 <2 <2 <2 <2 9 <2 <2
Chromium-hex. < 10 < 10 < 10 < 10 <10 < 10 < 10 <10 <10 <o
Chromium-tot. <10 , <10 <10 <10 < 10 <10 <3
Cyanide (free) <5 <5 <5 <S <5 <5
Iron 960 3,100 3,000 2,850 1,000 1,100 1,100 3,050 2,600 260 2,840
Lead <10 < 10 < 20 <10 < 10 <10 < 20 <10 93 < 20
Mercury < 0.1 < 0,1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.5
Strontium $00 500 700 700 800 500 700
Copper 11 < 4 < 4 < 4 <4 26 < 4
Phenol <5 <5 <5 <y
Barium 403
TOC 5,200 < 1,000 2,400 3,000
cop 8,000 14,000 7,000 9,000 11,000
Hardness (CaCo,) 272,000 332,000 356,000 248,000 268,000 272,000 272,000 424,000 432,000 224,000 288,000
Chlorides < 5,000 7,000 10,000 < 5,000 < 5,000 < 5,000 < 5,000 16,000 15,000 6,000 5,000
pH (lab) 6.9 6.7 7.0 6.9 6.9 6.9 6.7 6.6 7.1 7.1
Methylene Chloride 20
1,1,2 trichlorostbhane 31
tetrachlorostbene <1 <1 <1 <1 <1 <1 46

GLT424/34-1

11

03/05/81

< 100
0.4
<10
<2
< 10

< 10
<5
2,800
< 10
< 0.1

348,000
7,000
6.8




Table 3-11 (Continued)

EPA Water
12 13 14 Quality

Water Quality Parameter 03/05/81 09/05/80 03/05/81 Criteria’
Aluminum < 100 < 100 --

Arsenic 16 2 0.022°¢
Beryllium <10 <10 o.ss:
Cadmius <2 <2 <2 10b
Chromjium-hex. <10 < 10 < 10 S0
b
Chromjum-tot. < 10 < 10 170,000b
Cyanide (tree) <5 <5 200
Iron 3,900 1,030 2,300 -—b
Lead <10 < 20 < 10 50b
Mercury < 0.1 < 0.1 0.144
Strontium 1,000 1,500 --
Copper <4 < 4 < 4 NCAb
Phenol <5 3,500
Barium --
T0C 5,500 --
cob 14,000 -
Hardness (CaCo,) 300,000 188,000 258,000 --
Chlorides 9,000 < 5,000 < 5,000 -~
pH (lab) 6.9 7.3 6.9 .-
Methylene Chloride 1.9°
1,1,2 trichloroethane 6.0
tatrachlorosthene <1 <1 8.0

NCA = Insufficient data available upon which to derive a criterion.

Blank indicates parameter not analyzed.

For the protection of human health assuming a daily ingestion of 2 liters of water, 1982,

c Toxicity criteria.

-]

-5
Carcinogenicity criteria at the 10 ~ risk level.

Criteria applies to total trivalent arsenic.

GLT424/34-2



RESIDENTIAL

Table 3-12
WELL WATER SAMPING ANALYSIS
ORGANICS (ppb)

1SBH SAMPLING 3/5/81°

Parameter

Pyridine
Cresol
Heptaclor
Chloridane
Toluene

MIBK

Methyl ethyl ketone
Malathion

O-xylene

Benzene

1,1 dichloroethane

1,2 dichloroethene
trichlorofluoromethane
dichlorodifluoromethane
tetrachloroethene

trichloroethene

vinyl chloride
strobane

diazinon

dimethyl phenanthrene

trimethyl phenanthrene
PCB arochlor 1016
PCB arochlor 1242
PCB arochlor 1254
PCB arochlor 1260

a All nine residential well samples were reported to be below the detection limits for the

parameters listed above.

GLT424/35

Dectection
Limit

< 1,000
< 200

< 0.02
< 0.24

<3

<12
< 26
<1l.1

A AAAA
o e e

O A A A
[P R SISy

A A

5C0

500
0.5
0.5
< 0.5
< 0.5

A A A
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The second study was performed by the Department of Zoology,
Depauw University, from 1978 to 1980 as part of a larger
biological monitoring program of fish populations and benthic
macroinvertebrates. One of the watersheds studied was the
Eagle Creek watershed, including Finley Creek. Figure 3-8
shows the locations of sample stations. Fish were collected
"using an electric seine. After being stunned, they were
placed in live nets for later identification. Three passes
were made in each stream stretch. Benthic macroinvertebrates
were collected with a square foot Surber sampler and a long
handled dip net. Three replicates were collected at each
station with each sampling device. Sampling normally took
place once a month in May, June, July, August and October in
1978, 1979 and 1980. More complete sampling method descrip-
tions are available in the report, "The Biological Monitor-
ing Program of the Indiana MIP," by J.R. Gammon, M.D. Johnson,
C.E. Mays and D.A. Schiappa.

Results

Analytical results from the mussel bioaccumulation study are
presented in Table 3-13. The only parameter to be reported
at levels higher downstream than upstream of ECC was arsenic.

Results of the Biological Monitoring Program assessment of
fish population are shown in Figure 3-8. The mean standing
crop of fish is much less at downstream station E4, compared
to upstream station E8. Data on macroinvertebrates presented
in the report is limited to a ranking of sample stations
according to density, biomass or number of families (Ta-

ble 3-14). Station E4 consistently ranked low in each
category.

PREVIOUS REMOVAL MEASURES

During March and April 1983, U.S. EPA removed and treated
approximately 850,000 gallons of water from the cooling
water pond to prevent overflows to the unnamed ditch.

Chemical Waste Management Inc. (Chem Waste) was hired by the
U.S. EPA to conduct the ECC site surface cleanup. Chem Waste
began onsite activities at ECC on July 11, 1983. On Novem-
ber 9, 1983, a Consent Decree was entered in U.S. District
Court whereby some of the generators of waste sent to the
site provided funding for completion of removal activities.
Work under the Consent Decree was substantially completed on
August 8, 1984. Tasks completed during this time period
included:

(o} Sampling and fingerprint testing of 29,192 drums.

(o} Shipment offsite to a licensed hazardous waste
disposal facility of 20,349 drums of waste.
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Table 3-13
FRESHWATER MUSSEL
BIOACCUMULATION STUDY (ug/kg)
BCC SITE

SAMPLE LOCATION

PARAMETER DOWNSTREAM OF ECC SAMPLE LOCATIONS UPSTREAM OF ECC
1A 1B 27 2B 3A 3B 4A 4B

Fat (%) 51 51 58 60 a1 57 87 98
Arsenic 740 750 480 560 540 620 500 580
Cadnium 300 340 260 320 320 300 220 280
Chromium 400 400 < 200 600 400 200 300 1,000
Copper 1,400 1,100 1,400 1,100 800 1,000 800 1,200
Lead < 800 < 800 < 800 < 80O < 800 < 800 800 < 800
Mercury < 30 < 30 < 300 < 200 < 300 < 200 300 < 200
Silver < 100 < 100 < 100 < 100 < 100 < 100 100 < 100
Aldrin ND ND ND ND ND ND ND ND
Dieldrin Lost® 7 ‘ 5 1 2 2 5
Chlordane Lost® .7 5 5 17 18 6 6
DDT ND ND ND ND ND ND ND ND
Heptachlor ND ND ND ND ND ND ND ND
Diazinon ND ND ND ND ND ND ND ND
Strobane ND ND ND ND ND ND ND ND
Malathion ND ND ND ND ND ND ND ND
PCB's ND ND ND ND ND ND ND ND

? Sample Lost
Federal Food and Drug Administration Action Level for substances in fish and shellfish

GLT90/68

» LEVEL |

FDA ACl‘gON

1,000

300
300




Table 3-14
MACROINVERTEBRATES
ECC SITE

RANK OF EAGLE CREEK STREAMS®

Stream
Mean Pool Fish Bivalvia Tipulidae Ephemeroptera Baetidae
Depth (Composite Index) (Density) (Biomass) (# of Families) {Density)
1. Mounts Run - E6 ; 1. ES 1. ES 1. ES 1. E5 1. és
2. Eagle (upper) - E5 2. BEs 2. E2 2. E3 2. E6 2. E6
3. Fishback - E2 3. B2 3. E3 3. E2 3. E7 3. &7
4. Eagle (lower) - B?b 4. E3 4. E7 4. E6 4. E2 4. B2
S. Little Eagle - E3 5. El S. E6 5. E7 S. E3 5. E3
6. Finley - E4 6. E4 6. E4 6. El 6. E4 6. E4
7. School Branch - El 7. 7. El 7. E4 7. El 7. El1

a
Invertebrates from Surber only.
No fish samples taken.

Source:
The Biological Monitoring Program of the Indiana MIP. J.R. Gammon, M.D. Johnson,
C.E. Mays and D.A. Schiappa. Department of Zoology, Depauw University.

GLT90/69



o Crushing onsite and shipment offsite to a licensed
hazardous waste disposal facility of 9,558 empty
drums.

o Removal and shipment offsite to licensed disposal
facilities of 282,500 gallons of liquids bulked
from drums.

o Removal and shipment offsite to licensed disposal
facilities of 219,940 gallons of pumpable liquid
hazardous wastes from the tanks (primarily flamm-
able solvents).

o Excavation and shipment offsite to licensed dis-
posal facilities of about 5,200 yd?® of contami-
nated soil and cooling water pond sludge.

o) Removal and shipment offsite to a licensed hazar-
dous waste treatment facility of about 4,500,000 gal-
lons of contaminated cooling pond water.

o Excavation and shipment offsite to a licensed dis~
posal facility of 452 yd?® of contaminated soils
from the polymer solidification pit.

o Pressure washing of the concrete pad (about
27,000 £t2),

o] Cleaning of the processing building and equipment.

On August 1, 1984, U.S. EPA approved funding to undertake
further surface cleanup work, some of which was reimbursed
by the Consent Decree entered in November 1983, The follow-
ing activities were completed:

o Removal of remaining sludge from the bottom of the
cooling water pond, and onsite containment.

e} Removal of remaining sludge from the bulk storage
tanks.

o Cleaning and/or disposal of the bulk tanks.

o Removal of two underground tanks.

o Removal of a leaking PCB-filled transformer.

o Removal of miscellaneous piping.

o Placement of a clay cover on the surface of the
;é;gz including filling in of the cooling water



Remaining on the ECC site are some empty bulk tanks, the
cleaned processing building with equipment, and additional
areas of contaminated soils, including area beneath the con-
crete pad.

GLT424/121



Chapter 4
: ANALYSIS OF SITE INVESTIGATIONS

SOIL INVESTIGATIONS

SCOPE AND METHODS

The purpose of the soil investigation was to collect data on
the depth, areal extent and concentrations of hazardous con-
stituents at potential contaminant source areas on the ECC
site. An additional objective was to evaluate the dikes and
embankments as possible sources of uncontaminated soil that
could be used as cover material for potential remedial
actions. A detailed summary of scope and methods is pre-
sented in TM 3-4 of Appendix A.

Soil sampling was performed in two phases, the first from
May 7 through May 9, 1984, and the second, October 22 through
October 26, 1984. 1In Phase 1, 18 surficial soil samples

were taken along the north and west site embankments. Also,

soil samples were collected from 2.5 t de soil borings
with 2 inch diameter hand augers at_l5 locations (Figure 4-1). —

Samples were screened for volatile organic contaminants
(VOC's) using a field Organic Vapor Analyzer (OVA) and head-
space analysis. The screening was used to select samples
for the full CLP organic analysis. Site conditions were not
favorable during Phase 1 sampling due to wet and muddy soils
onsite to depths up to 2 feet. As a result the sampling
results are considered indicative of contamination in the
upper 2.5 feet of soil and no interpretation relative to
variation of contaminants with depth is appropriate.

Phase 2 sampling consisted of nine soil borings to depths up
to 12 feet through the concrete pad in the south area of the

site and 12 _test pits to depths up to 10 feet in the remain-
ing areas of the site (Figure 4-2). Soil borings were ad-
vanced with a small drill rig and samples collected at

2 foot intervals with split spoons. Test pits were dug with
a backhoe and samples collected at 2 foot intervals with
hand augers. Samples were again screened in the field with
an OVA and selected samples sent to the CLP for organic and
inorganic analysis. Site conditions were more favorable
than during Phase 1, although wet conditions did interfere
with some of the sample efforts.

RESULTS

Inorganic Constituents

Only soil samples collected during the Phase 2 sampling were
sent to the CLP for inorganic analysis. Tables 4-1 through
4-3 present the analytical results for these samples.
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TABLE 4-1
SOIL INDRGANIC RESILTS (mg/kg)
TEST PITS
SHALLOW DEPTH SANPLES
ECC RI Report
Sample Location: ™1 ™2 ™3 P-4 -5 -5 -6 176 w7 -8 -9 -1 =11 T0-12
Depth (ft): 1~1.3 1-4.3 1-1.5 1-2 1-2 2-3 1-2 2-3 {-2.5 1-2.5 1-3 1-3 1-2.5 0.5-3
Date Sampled:  10-22-84 10-22-84 19-22-84 10-22-84 19-22-84 10-22-64 10-22-84 10-22-84 18-23-84 18-24-84 10-24-84 18-24-84 18-24-84 18-24-84
TR Nusber: KEAL62 MEA16A MEAES MEALGE MEALG MEALEY MeATO ML LT AT MEALBL LU PEALGA MEALBS

INORGANIC

CONPOLNDS
g-ﬂl?%“l 6650 99 Mand 2009 LYo L a1 nsw 550 5630 2% 8319 10608 59
ARSENIC 1.1 17 3.6 5.9 9.7 16 3 1.4 1.1 11 8.6 (4.8) 6.1 8.9
BARILM (82) a3 (28] (631 (42 [45) (2] 1579 a1 51 82) {119) 631 [49)
BERVLLIUM [6.6) £0.64] 3.9 (8.47) (OR7)] (8. 45] [1.4) 6.79) (8.56) 00.67] [0, )
eSO e s OOt O SOt SRS S SRR e R vt
CALCILM 65108 » 50 1260000 (2508) * 101008 » 103000 ¢+ 2000 ¢+ 57008 ¢ 93209 + 110008 ¢+ 0100 » 16700 + 310+ 184008 +
CHRONIUN He a2 116 13 ¢ 15 ¢ 12 B 131 # A2 134 M 3 e 23 ¢ 14 ¢
cosaLT (.1 (141 (618] 6.5 (5.1 6.1} (121 {121 {6.81 {a.11 (6.8) i8.31 (5.81 f6.6]
COPPER 38 k| 167 13} 18 17 H n 3 a A 39 a5 ]
LC%IDE {!& ¢ 13 1.8 11¢ 9.1 12 .l;% U 3R s %ﬁ * 3 15+ 189 + i1 8.9
HENESTUN 19400 ¢ 5T ¢+ 2% (2068] & 2800 30000 + 8388 + 11100 & 41509 ¢ 5100 ¢ 19508 22400 ¢ 3040 ¢+ 290 +

43 483 280 a3 R k-1 N 624 366 n 158 487 109 4

-4 4141581515 8 5 e
NICKEL (20) 37 {164) 121 (181 (4%)] [14] (13} [5.8] {111 [18] [22) 23 {21)
%ﬁdlﬂl (129) (1579 [10509) (1168 (1369) (1840} (95) (2929) [1140) [109) (1388) [104d) (1418)
SILVER 3.8
vt OSSO et
THALLIUN
TIN 211 (6] a3 [241 (221
VANAD I 22 2 {167 22 [16] un (24) kY] [15) (19 (151 [24) 35 (19
3 121 # %+ aT7 A3 s L 56 ¢ 164 # 17 e 232 ¢ 13 ¢ 12 ¢ 650 ¢ L 39 ¢
PERCENT SOL1DS 1L Lol % 853 . 88 % 881 L] Lald a7 163 BAx %% bl
FOOTNOTES:

E- Valee is estimated or not reported due to the presence of interference.

+ Duplicate amalysis is not within control limits. =

+ Correlation coefficient for wethod of standard addition is less than 6.995
[1- Positive values less than the contract required detection limit.

NOTE: CONCENTRATIONS ARE REPORTED ON A DRY WEIGHT BRSIS —




TABLE 4-2
SOIL INGRGANIC RESULTS (mq/kg)

INTERMEDIATE DEPTH SAMPLES

ECC Site RI Report
Sample Location: -1 P-4 6 19-7 TP-8 79 P-10 w11 TP-12
Depth (ft): 4-5 2535 -5 2.5-4 .54 3-5 3-5 . 3-5
Date Saepled:  10-22-84 10-22-84 10-22-84 10-23-84 10-24-84 10-24-84 10-24-84 19-24-84 10-24-84
ITR Nusber: MEALE3 FEALGT EMT2 MEAMT8 NN MEMS2 MER312 MEA313 MER31A
INORGANIC
CONPOLNDS
ALLMINM 4620 1208 T30 i 79 3158 a0 32680 £
ANTIMONY 2
ARSENIC (6.1) -} (4,9} 8.4 1.5 15 (6. 93 6.2
BARIUN (33 137 1730 49) 86] 7] (631 (€} (48]
BERVLLIWN .74 1.9 2] (0.431 [0.40)
P R P CE LR LR LRt
CALCIN %10 5060 & 63000 + 2000 ¢ 87500 + 97700 + 1888 113000 10689
CHAOMIUM 13 S 145 # 12 e 12+ . | 13 15
CoBRLT .1 (1l (13) an (9.4 o1 11 8.53 (1)
COPPER 19 a 8 19 k 18 2 [4) 28
T R P T TR T T L CH LU PRI E S T
LEAD [ &) 15 AR A 12 + 15 12 .1 6.7
CYRNIDE 4. A4
MAENESTUN 23000 ¢+ J1M ¢+ 12200 + 26708 * 2530 + 27400 » e 2199 35700
35 ™ cane LYy 2% n N M3 ¢ 389 ¢
NICKEL 1n k3 {13 [13] 23] (1n [24] (28] {19]
g‘glﬂ.l (939) [1040) (1030) (1098} (139 (12683 (1389) {1768] {1589}
SILVER a.a
THALLIUM
TIN [21]
VANADILIN a7 36 k14 6] un [un 3 (19 29)
e 3 N S+ 62 ¢ 613 ¢ 6 # L) 3 1
PERCENT SOLIDS <3 812 82 89 82 93 a2 84 89
FOOTNOTES:

E- Value is estimated or not reported due to the presence of interference.
!- Duplicate mlms is not within control limits.

+ Correlation coefficient for sethod of standard addition is less than 6. 995.
(1- Positive values less than the comtract required detection lismit.

NOTE: CONCENTRATIONS ARE REPORTED ON A DRY WEIGHT BRSIS —




| { { | l { | | | 1 § | { {
TABLE 4-3
SOIL BORING INORGANIC RESILTS (mg/ks)
ELC Site RI Report
INTERMEDIATE BORINGS DEEP BORINGS
Sample Location:  SB-91 SB-82 SB-04 SB-01 SB-95 SB98 SB-29
Depth (ft): 2,54 2.5-4 1.5 3-4.5 3-4.5 2-3.5 2.5-4 2.54 3.9-7 S.5-1 5-6.5 1.5-9 .59 1-8.5 5.1-1
Date Sampled: 10-24~84 10-22-84 19-24-84 10-24-84 10-24-84 10-23-84 10-24-84 19-24-84 10-22-84  10-22-84  10-24-84  10-24-84 10~24-84  10-24-B4  10-2A-B4
ITR Nusber:  MEABS MEA3ID A3 MEA3RS MER324 MER31B MEA3LT MEA316 ERZ9 MEA3LL MER319 MEA323 MEA3Z MEA3RY MEA3LS
INDRBANIC
COMPOLNDS
ALUATNU Se6l 4380 6669 4658 51N S11e 6540 5360 S108 Ao LXy( ] 3408 139 1
ARSENIC (4,9] 8.6 8.3 10 [4.6) 1.8 1.3 19 6.5 1.2 {4,6) 3.7 [4.5] 5.9 15
BARILN (35 (45) [54] (54) 49) 351 (48] {32) 811 (35) (38) @n 29 (49} (44)
BERYLLIUN . 38] [.361 .3n [.38] [.39
CRDMIUN Ad [N
BT e e O TaTe T Toee T obene e e o IO T e R TheRa T Tioeee
CHROMILM 1S 12 15 13 12 13 18 14 19 i1 13 9.6 10 9.8 17
COBALY )] 11) [81)] (193 9.6} {6.6] (11 9.3] (8.5] [6.6] 19.91 7.1 (6.81 (6.5] (6.5)
COPPER 23 18 23 21 21 I ] 2b s | 18 18 a3 19 el 18 2
TRON 16008 15300 19600 19209 16100 14400 20500 16400 15190 14300 16400 13208 13500 15199 20700
NAGNESIUN 21 3400 13390 28700 Wi 27A0 25000 29500 24800 2870 3000 2139
ANGANESE 289 & A5 M9 s 314 4 306 ¢ Wt 316 # 5 ¢ ke N 337 ¢ 285 ¢ 5 209 » 3%
NIOKEL [13] (151 23 [19] (18] [18) 24 (13} (28} 15 [19] (13} {15] {16) (18]
POTASSIUM (1480) (1630] (e (15501 (1750} {16M0) (2030 [1450) [1490] (1629] (1639) (1248) [1260] {15%] [1199]
T maeee T L O LU R U SRR T RARARII iseseeaae teesesscanrnatsrnsesssesttesscnnnasnras
?tl)gml (859) [944) [1648) un’% [96?_)1 [1299) [1488) [1399) {673) [958) (1430} [983) [1108] 112101 [£199)
VANADILM 28] [16) (23} (18} (28] (19 251 (20} 19 (151 un [16) {15} (15 (22}
1IN St Y 89 5 [ k) o8 % Y % L1} 54 [38) O [
PERCENT SOLIDS 99t (.1} a8 & 9% » [ 2,3 9% k1 W 91 9 921 9% 84
FOOTNOTES:
E- Value is estisated or not reported due to the presence of interference.
&~ Duplicate analysis is not within control limits.
+ Correlation coefficient for wethod of standard addition is less than 9.995.
[)- Positive valuss less than the contract required detection limit.
|
NOTE: CONCENTRATIONS REPORTED ON A DRY NEIGHT BASIS




Sampling locations are presented in Figures 4-1 (Phase 1
sampling) and 4-2 (Phase 2 sampling).

Background Concentrations. General standards are not estab-

lished for inorganic metal concentrations in soil. There-
fore, metal concentrations reported for soil samples from
the site are compared with typical concentration ranges and
estimated background levels for these inorganic constituents
to determine if contamination is present.

Onsite background inorganic concentrations were estimated
using eight Phase 2 soil samples. Results of organic analy-
sis indicated that organic contaminants were either not pre-
sent or present only in relatively minor concentrations in
these samples. Therefore, these eight samples were consid-
ered least affected by waste handling operations at the site
and selected to estimate background levels.

For each inorganic constituent, the mean concentration, stan-
dard deviation, and the 95 percent confidence interval of

the mean was calculated using the analytical results from

the eight selected soil samples. These background values

are presented in Table 4-4.

Also, shown in Table 4-4 are typical concentration ranges
for inorganic constituents in soil. These published ranges
were developed from concentration measurements in soil sam-
pled throughout the United States.

Inorganic Contamination. Inorganics most frequently exceed-

ing the comparison criteria include cadmium, chromium, cop-
per, lead, and zinc. Other less frequently exceeding inor-
ganic constituents include aluminum, arsenic, barium, cobalt,
iron, manganese, nickel, and vanadium. Figure 4-3 summa-
rizes the distribution of inorganic constituents exceeding
the upper 95 percent confidence limits of background concen-
trations. Figure 4-4 summarizes the distribution of inor-~
ganic constituents exceeding typical concentrations in soil.

Observations regarding the comparison of the inorganic anal-
ysis results with estimated onsite background values for
soil are:

o The largest variety of inorganics constituents
exceeding background values are reported in shal-
low (0-3 feet) soil samples.

o The number and frequency of inorganic constituents
exceeding background values decreases with depth.

o Inorganic constituents that represent the most
widespread exceedance of background values are
chromium, copper, lead, and zinc.



Aluminus
Antimony
Arsenic
Barium
Beryllium
Cadmnius
Chroaium
Cobalt
Copper
Cyanide
Iron
Lead
Manganese
Mercury
Nickel
Selenius
Silver
Thallium
Tin
Vanadiua
Zinc

Notes:

GOnSlte soil samples used to estimate background soil values are: SBO1l (5.5-7 ft), SBO2 (5.5-7 ft), SBO4 (5-6.5 ft), TP-1 (1-1.5 ft), TP-1 (4-5 ft),

TP-11 (3-5 ft).

Source: W.L. Linday, Chesical Equilibrium in Soils, 1979.

a¥yeR:

Cr
Co
Cu
Cn

Fo s

Ni
Se
Ag
Tl

Table 4-4
TYPICAL AND BACKGROUND CONCENTRATIONS OF METALS IN SOIL (mg/kg)

Onsite Background Soil anuesa

Observed Range
in Background

4,100 -~ 10,600

<25 - 42

4.6 - 17

33 - 81

<0.3 - 0.67
<2 - 4.1

11 - 15

5.8 - 14

18 - 30

Lass than 0.5
14,000 - 27,000
6.7 - 18

109 - 555
Less than 0.05
15 - 37

Leas than 1.5
Less than 2.5
Less than 3.0
Less than 14
17 - 38
4 - 90

6,151

7.6
5.3

13

8.4

21.5

Less than 0.5
17,950

9.5

369

Less than 0.05
21,2

Less than 2.5
Less than 2.5
Less than 3.0
Less than 14
21.4

60.9

Standard

Deviation

2,59
3.9
18.7

2
2.6
4.0

4,754
3.1
131

Upper 95 percent
Confidence Interval
of the mean

12,290

16.8
97.2

b Concentrauonc

Typical Range Range

in Soil in Soil
-- 10,000 - 300,000
2-10 0.2 - 150
1 -5 0.1 - 194
100 - 3,000 100 - 3,000
0.1 - 40 0.1 - 40
0.01 - 0.7 0.01 - 7
1-1,000 5 - 3,000
1-40 0.05 - 65
2 - 100 2 - 250
- 100 - 550,000
2 - 200 <1 - 888
20 - 3,000 20 - 18,300
0.01 - 0.3 0.01 - 4.6
5 - 500 0.1 - 1,530
0.1 - 2.0 0.1 - 38
0.01 - 5 0.01 - 8
-- 0.1 - 0.8
2 - 200 1 - 200
20 - 500 3 - 500
10 - 300 1~ 2,000

TP-2 (1-2.%5 ft), TP-9 (3-S5 ft},

cSouras: H.J. M. Bowen, Envirorsental Chemistry of the Elements, 1979; URE, A.M., et al., Environmental Chemistry, 1983; Parr, J.F., Marsh, P.B., KLa, J.M., Land Treatment of Hazardous

Wastes, 1983.
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o Inorganic constituent exceedance of background
values in soil beneath the concrete pad is minor
relative to the soil in the northern drum and tank
storage areas.

Observations regarding the comparison of inorganic analysis
results with typical ranges for soil are:

o Only antimony, cadmium, cobalt, copper, lead, man-
ganese, and zinc were reported in soil samples at
concentrations exceeding the typical range in soil.

o) Only cadmium, lead, and zinc were reported in more
than one sample at concentrations exceeding the
typical range in soil.

o Inorganic constituent exceedance of the typical
ranges in soil for samples beneath the concrete
pad is minor relative to the soil in the northern
drum and tank storage areas.

Organic Compounds

Soil samples collected during the Phase 1 and 2 sampling
activities were analyzed for volatile organics, acid
extractable, base/neutral extractable, pesticide, and PCB
compounds using the CLP. Analytical results are presented
in Tables 4-5 through 4-8.

Background Concentrations. General standards are not estab-

lished for organic compound concentrations in soil. There-
fore, organic compound concentrations reported for soil sam-
ples from the site are compared with background concentra-
tions to determine if contamination is present. Many of the
organic compounds analyzed for during this RI are not natu-
rally occurring compounds and their presence indicates the
influence of man's activities on the soil. Also, analysis
of several soil samples from the site did not detect any
priority pollutant organic compounds or other organic com-
pounds on the CLP's hazardous substances list. Therefore,
this RI report considers the detection of organic compounds
in soil samples analyzed for by the CLP's routine analytical
services as -.evidence of contamination.

Organic Contamination, Phase 1 Sampling. Analysis of soil
samples collected during Phase 1 sampling activities de-
tected a wide variety of organic contaminants. Organic con-
taminants included volatile organic, acid extractable, base/
neutral extractable, and pesticide compounds. PCB's were
detected in only one Phase 1 soil sample.

The specific compounds detected, their maximum reported con-
centration, and general occurrence onsite are summarized in



TABLE 4-5
SOIL ORGANIC RESULTS (ug/ke)
PHASE | SAMPLING
ECC Site RI Report
SURFACE SOIL SAMPLES FAOM
NORTH AND NORTHWEST ENBRNKMENTS SURFACE SOIL SAMPLES SOIL BORING SAMPLES
Saple Location: M I I3 s Al ™ L M-S0 AOSE  APSE NOFP NCFPD AN M R B )
Depth (F): 0.5 4.5 45 45 05 85 €985 605 85 05 9.5 9.5 @895 8485 1.52
Date Saseled:  S-0-8% S84 S8-BA S84 SA-8% S-8-8h S-8h SO-BA  S-8-Bh  TA-BA 59-B4 5984 5980 5984 584 SA-B  S-B-84
OTR Number:  E-T26h  £-7245 E-7206  E-7007 E-ToAB  E-TeM9  E-12R  E-15S  E-151 E-182  E-183  E-TSh E-TeSe  E-TeST  E-7258  E-1259  E-Teod
VOLATILE
COWOLNDS
CHLORCETHIE 289
}: f:'{-mmmne GON0 TSN ST THING 4310 @ e e W 6350
L ETHOE 580 89 ] 41000 17608
TR¥G-1, 2-DICLORIETHOE ‘ e T 1588 1 41508
B BB eesenEea e sseanteudetetts00RsEt CNCOUTETININNNOR0NDOERNNNEPIITN0IERTIO00IBRBIY sesnnvesae ancanemaes sacse R0 NIENNIsIOIEEIETOIIIIRIIIIEIIRRGIOIRRS ..'..-..”...'...“”"“léﬁ .....................
R 260000 609 121200 514008 0000  SEASMN8  1SS000 120000
FMETHLENE CHLORIDE “ " 10 . » % SO SIS600 2400 2509 (AlG00 129980 10 W0 e 65500 94090
TETAROHLORETHENE 16099 S8 MO 617200 625009 131000 230000 530000  TeslD
treresnssstsevennssenerresttssasens seeeianessensesternnsentternrsnssnesatannnnissernsaserrrane resaseans e s et
TRICH.OROETHENE 2K 4204000 1008 2000 6A6200  2995eMd 60 147009 GG 2135708 1375008
VINY. CHLORIDE 6489
ACETONE 33399
2-BUTANONE 5209 %00 B%00
e e e S SR RS R R . e
ST, 5008 19000 13608
TOTAL IVLENES 1160000 15000 707000 34500 97000 6300 ASHMD  GOTeRR
TOTAL VOLATILES 19 ) 0 2 ) 9 52 11720400 175860 96490 157693 6796200 290 51000 71930 SI33100 4689700
ACID COWONDS
' NETHYLPHENDL 36000 83000 K
Sea, 1900 K 7200 7600 M08 24500 138000 114000 119000
BENIOIC AC1D 11008 & 1600 K 26200 K
2FETHYLPHENDL 93108 61200 K 142600 20000 20990 K 10008 23008
VETHYLRENG 52000 87900 K 535608 67889 708 K 510008 3100
TOTRL AC1DS . ’ 9 0 ] ' 0 199100 18208 8 SI6eM 110w 1600 1A1200 20300  TSA 172009
BASE/NELTRL. CONPOLNDS
1y 2y A-TRICHOREENIENE 89600 49N 119009
:ain{wmmae 1K e i BAIOO 252700 2160000 (72000
1]
1, 2-DIPHENYLHYDRAZINE 63608 K 4000 K
HXACHLOROBUTROIENE 5000
R L e e
1508 208300 55108 K 6100 400000  A70000 S99
NITROBENIENE 1889
N-N1 TROSODMETHYLAMINE 9%
N-HITROSIDIPHENYLANINE N e
TR R a1 bR SRR rerremreernaanes teee reesaeseeerEsieterarbtseteranratrrnereanseanans
915 (2~ETHYLHEXYL ) PHTHALATE 2N “ NK 8K TS0 AR TINGI0 685900 291900 458100 3000000  2260M
BENZVL BUTYL PHTHALATE 1252000 42500 200900 366000 0K 85009 268000 1090000 61009
DI-N-BUTRL 67999 1A 112200 11009
DI-N-0CTYL PHTHALATE 10K 127808 6RO 170K 7800 K 5400 8909 22690 K 00008 34609
L R oo e reeeerereaaaans eereneererteraaaes o R
DINETHVL PHTHALATE 25400
PHENNTHRENE , 1609 5008
2HETHYLNPHTHALENE 7200 K 104000 44900 K BB K SSI00 (30N 310
TOTAL B/W's 2 W s 0 1\ ™y 9 239800 M 17000 335934 1777208 970 SESA00 1661400 B204000 883000

NOTE:  CONCENTRATIONS REPORTED ON A DRY MEIGHT BASIS —~ SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED CCMPOUNDS ARE LISTED — FOOTNOTES GIVEN ON FOLLOWING PRGE




J { { { { { ( [ ( { { { | | {
TABLE 4-5
SOIL ORGANIC RESLLTS (ug/kg)
PHASE | SAMPLING
ECC Site RI Report
SURFACE SOIL SAMALES FROM
NORTH AND NORTHWEST EXBRNKMENTS SURFACE SOIL SAMPLES SOIL BORING SAMPLES
Sample Location: AR AC RE A Al K A AR-SH AD-SE AP-SE NOFP NOFPD ] AE-AH RE-AB B-6 -7
Depth (ft): 4.5 9.5 .5 .5 .5 .5 4.5 .5 4.5 9.5 9.5 9.5 9.5 9.5 1.9-2

Date Sampled: 5-8-84 5-6-84 58-8A 5884 5-0-BA  5-8-BA 38-84 584 S8-84 5684 5984 904 7984 5-3-84
OTR Number:  E-7204  E-7205 E-7246  E-7247 E-7248 E-7249 E-750 E-7255 E-181 E-7eRR E-7253  E-1254 E-7256  E-7257

59-84 S48  5-D-8A
E-Tes8  E-7259  E-T26

PESTICIDES

e 6 2 17 540
i 19 » % 219
ALDRIN 2
ENDOSULFAN [ P ™)
R o299 R0 g e i ey
by Al 830 28 190 118 160

T 19 100 679 11209
ENDOSILFAN 11 6309 118 11108
& 4000 1 590
e nebessseeesennnntasttetessassas £408tateeneaanetteeeaaesaoeesabnaeeeseeseraranarereaessesesssansts rataenesonserrnns oo e
ENDOSULFAN SULFATE R 1 19009
& 4001 n W8 289 2N M 130 28M 1N 3608
METHOIYCHLOR
CHLORDANE am 2m
TOIAPHENE 10508
TOTAL PESTICIDES n " ) ' 0 19 9 5 ' 870 77650 438 0 260 w0 1910 1eae

CB's
ARICHLOR-1016 18800
AROCH_OR-1232 16200
AROCHLOR- 1248 10689
TOTAL PCE's 9 ' ' 0 ’ " ' ’ ' ' " ’ ’ » " ?
DIOXIN
2, 2,7, B~ TETRACH.ORODIBENZO-P-DIOXIN 7.6 6.1
PERCENT MOISTURE 10,65 1608 I3& L3 1148 12 1.8 163 1555 142 AIX 3.5 6% 1354 15 2.2 2168
FOOTNOTES:

A. Tentatively identified compound concentrations are estimated. R 1:1 response is assused.

B. fnalyte has been found in the [aboratory blank as well as the sasple. Indicates probabie contamination.
C. feplies to pesticide parameters where the identicication has been confirmed by GC/MS.

J. Indicates an estimated valye. Whem mass spectral data indicates the presence of a compound that meets the identification criteria
and the result is less than the seecified detection limit but sreater than zero,

K. Actual value, within the limitations of the sethod is less than the value given

NOTE: CONCENTRATIONS REPORTED ON A DRY WEIGHT BASIS — SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, EUT ONLY DETECTED COMPOUNDS ARE LISTED —
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TABLE 4-6
SOIL ORGANIC RESILTS (ug/kg) PHASE 1T
TEST PITS
SHLLON DEPTH SAWPLES
€CL Site RI Report
Sample Location: TPl ™2 -3 4 -5 ™5 ™6 6 7 ™8 -9 TR ST 12
g I L - O Y = PR NN o TR & TRRTS ~L Wt~ L - NS O v AP e WA
. 3 - - 3 3 3
hohmten  Yeidt e e R YN e I A A A e St A T
VILATILE COMPOLNDS

CHLORIBENIENE E7)
Iv 1y 1-TRICHORGETHOE 5490 1100000 13000 £AB
1y 1y 2-TRICADRGETHANE 50
I, 1-SIOLORETOE 000 B 24
TRNG-1, 2-DICHLORDETHENE ;) 120000 B 9
e RRes R R AR AR AR RS e T g s
KETHYLDE CHLORIDE 3 A8 20D 8D 20D X408 2999 3 3100 % 130 1608
TETRACH_ ORGETHENE 9] 2908 ™ 110 74008 8 2%
TOLLEE 1600 0 6 1100009 27008 2000000 1200
TRICHORGETHENE UNE MBS 4000000 B 5000 W 1500 15 e
St eeeereaenes feeeeereiseesseesaeesestrnnteseesanetetteesenenseessasttnasane reraeas eererrteenaeistetesattetaeraesanaans

0SS 18D 7600 62 4909 17000 oot 12008
2-BUTANDE 8D 1B 13000 159 13000 20089 12800
AETHYL-2-PENTRDE 0 2 £ 2 £ 12000 190900
TOTAL XYLENES 16089 2000000 120000
TOTAL VOC's ™ 2 e e 2590 21 10505000 22450 231089 67 10600008 188 130 N6

ACID CONPOLNDS
PHENDL 570000
2-HETHYLPHENIL
A-ETHYLPHENDL 52008
TOTRL ACIDS ’ ' " ' ) ) " " ' " ) ’ ¢
BASE/NEUTRAL. COWOLNDS
1, 2-DICH.ORGBENIENE 1600 20 %0000 ) 36000
150PHORONE i 1100 1% 140000 0] ne
NATHLOE . 1808 180000 50000 e 700
BIS(2-ETHYLHEXYL) PHTHALATE 15008 5198 30008 1200 61009 6300 598 21009
WTYL BOIVL PHTHALATE 1508 47000 ] 0
A R e tetereeeeeerantenneseessisastaetanatesaaeseassbbartssessssnsnrrantesses eesetereestbeseeteteabbante st snnstasesarteseesnnnnnnnner
DN AMRATE 210 1508 W
OINETHYL PHTHALATE
FLUGRENE
HENWNTHOE 45 8100
2HETHYLNAHTHALENE 2108
TOTAL B/ CONPOLNDS M . 1) 14640 170 ) 14 2122M . IS128 4Sies  297ee 0 w
PCB's
AROCHLOR-1232 e
AROCH.OR-1264 m 19000 =8
TOTAL PCB's m ' N ™ ’ 0 N N 0 ) 0 ? N
|

NOTE: CONCENTRATIONS ARE REPORTED ON A DRY WMEIGHT BRSIS — SAMPLES ANALYZED FOR ROUTINE DRGANIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED — FOOTNDTES GIVEN ON FOLLOMING PAGE




TABLE 4-6
SOIL ORGANIC RESULTS (ug/ks)
TEST PITS

SHALLOW DEPTH SAMALES
ECC Site AT Report
Sample Location: -1 -2 -3 P-4 T8-5 -5 -6 -6 -7 1P-8 L
Depth (ft): 1-4.5 -5 1-1.5 1-2 1-2 23 1-2 2-3 1-2.5 1-2.5 i ey i)

1-3 1-3 i-3
Date Sampled:  10-22-84  18-22-84  10-22-84  10-22-84  19-22-84  10-22-84  10-22-84  19-22-B4  19-23-84  10-24-B4 8-24-84 A-8A 4~
OTR Number: EA90L E4903 E4904 E4905 E49N7 €498 E4999 £AS18 E4916 £4918 : Esﬁ “E%% “Efeei“

12
1-3
19-24-84
E4326

TENTRTIVELY
IDENTIFIED COMPOUNDS A
ETHYL BENTENE 31000
UNDECRNE 2NN 5008
A-METHYL -4-HYDROX YL -2-PENTANONE
DECANE 20000 400008 5909

P BN s a0 aEtenRaneseltnaotrsuTIRtEssIaeN0arlEtsNsItEEtEreEReacEtilnRfltetiecssortasscssaussatssanta, accuscsssssnsessvacssanen

ETHVL-FETHV. -BENZENE

TRIDECANE 10000 2400 270000

PENTADECANE 35000
200 e 9500

12008
OCTRIECANE 140000
SILFUR

TOLUENE
A-FETHYL-2-FENTRNDNE AT

24000
9500

6
12008
T et e ae e teertrereessseensaeaeaetaesass teeretesesenstenennentrantes

Sl me-x,x-omc 1209
2,6-DI5 1, 1-DINETHYLETHYL) - -

A-PETHYLRHENDL
3,3, §-TRIMETHYLCYDLOHEXANDNE 10000 1000 3

hlieT
NI
EMIC m:ln
DIETHL ETER
A-HYDROLY~-A—ETHYL-2-PENTANDNE
2-BUTANL
270008

080 a 00000000000 NENENIaNE00E0s00000000 laNNEITIE0NRNNNaEUEeeatstsssresEtoRssnTPRessakanEe setasssresssessncsvann .

PHTLIC ACT

TOLENE-2, A-DIISOCIRRTE o

e LA 10000
OOECHE

-e B e 7444111
CARIE 1008

ssevscsossnses T R R L L L L L aessssteserssssssanss

------- R R R Y P P T P PR T P PP aTY

Ly

89
2400

essasscane s00000s0s00s0esesanERanransesee aesrese

seesssrasrsnssnss “esssresssnsssnsan

L P Y Y TR PY FY YR Y esssssceans eesssessesscsssnrasencsrannstsas ssesnnses

PERCENT MOISTURE 19.2 13.9 i1 16.0 19.4 8.7 19.4 1.5 19.8 15.4 6.9 15.1 13.8

10.3

FOOTNOTES:
A Tentatively identified cospound concentrations are estimated. A [:{ response is assused.
B. Analyte has been found in the laboratory blank as well as the sample. Indicates probable contamination.
C. feplies to pesticide paraseters where the identicication has been confirmed by 6C/MS. o o
J. Indicates an estisated value. When mass spectral data indicates the presence of a compound that meets the identification criteria
and the result is less than the specified detection limit but sreater than zerc.
K. Actual value, within the limitations of the method is less than the value given
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TABLE 4-7 t
SO CRGANIC RESLTS (uy/ky
INTEREDIRTE DEPTH SAMALES
ECC Site RI Report .
Sample Location: - 4 "6 -7 8 189 10 ™11 -2
Depth (Ft): 3 2.53.5 -5 2.54 2,54 35 2z A 35 % ‘
Dae Smpled: 10220 WEZA ez e e eAM o eie wdvs
OTR Musbers AR €996 EA91L £Aa17 EA919 EAS21 EAS3 £AS2S %7
VOLATILE CONPOLNGS !
CHLOACBENZENE
1y 1 1-TRICADADETHVE ) 1909 .
Iy 1y 2-TRIGLORGETHAE 62
IOLORETHOE 131
Thes-1, 2-DICLORETIONE 9
!lllIllll-l!'ll.ll.ll.....l..'l.l.’.l..lll'.lllll.‘.".O.l.-ll..l'l..ll.l.lll.lll.lw..lIIIIl-i“.ll.ll'llllllll.ll.l.l.ll'.l..l'l..lll. ----- Assessnenssnass (
NETHLDE CLORIDE 7 168 16 4400 1999 e 5 67 8
TETRACHLORGETHENE 26000 29008
TIUENE 10000 19099 13 12 ‘
TRICHOROETHENE 1509 66000 13 & 8
oi.ﬁlitillll'lll'lll'llll"l..lO..'....'llIll.l...l-.lllllllllll.lllllIOl..ll-..lllll.'l.l.ll.l.;;;l.lli.'l'l.. lllllllllllllll lll--lllll'lllll.l.ll..l.t;..
A-ETHYL -2-PENTANDNE e -8 '
TOTAL TVLENES 100000 41009
TOTAL VOC's ’ 16 16 2120 315600 130 ™) &7 3609 {
ACID CONPOUNDS .
PHENIL 25000
2-HETHLEND, E7"
HETHILAENIL |
TOTL ACIDS . ' ] ' 25000 . W ' '
BRSE/NEUTRAL COMPOLNDS {
1, 2-DICLONEDIDE “we 2400 8% 76000
1S0n0R0E 17000 }
MARTHALDE 20 48 12000
BIS (2-ETHYLHEXYL) PHTHALATE b1 2600 600 25009
TV SEN. HTHALATE 5 590
B RRRREE s (
DI-N-0CTYL PHTHALATE
DIVETHYL PHTHALATE 1308
FLUORDE %0 (
PHORNTHIDE 0 650
2-HETHLNARTHALENE 138
TOTAL B/N's ' 14200 =40 2 141750 ' . . 0 ,
CB's
ARDCHLOR-1232 548 C ‘
AROCA.OR- 1268 1708
TOTAL PCR's ' 0 ' 0 1700 ' 9 ' ’
i
|

NOTE: CONCENTRATIONS REPORTED ON A DRY WEIGHT BASIS — SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED — FOOTNOTES GIVEN ON FOLLOWING PRGE



TABLE 4-7
SOIL ORGANIC RESLLTS (ug/kg)
TEST PITS

INTERMEDIATE DEPTH SAMPLES
ECC Site RI Report
Samele Location: -1 o4 (93 -7 -8 -9 19
nalt):'g-:{m PR - T TS R M. v NG AT s ‘1‘:}; 1031:.%;
OTR Mumber: EA9R2 £4996 EA911 £A917 EA919 EAS21 £AS23 EAS2S £A827

TENTATIVELY
IDENTIFIED COMPOUNDS R
ETHYL...NZENE
2000
A-FETHL-4-HYDROXYL-2-PENTANDNE
NONANE
DECANE k 45000

-
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.
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.
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.

HEXADECANE 00 20
1000

P L L L R R Y P T sssssassassss ssase

PHTHALATE

BUTYL CELIDSOLVE 34000

t-SUTN. ALCOHOL )
PHENYL ETHER

a.Hlsu |-DIMETHYLETIL) -
YADIENE-1, A-DIONE
a.Hléu.l—mmmmm -
- ETHLPHEOL
3 b s RIETLOODEINDE 28
2-TETRACHLORGETHANE
BRaIE A 248

O L Ly Yy Ry Y T Y TP TR Y Ry

%EIXMJCMD reeteeccseacaericannse L
A-HYDROXY-4-METHYL-2-PENTANONE
-UTANIL .

L L G R Ly Y R Yy Y P Ty Y P YT Y P TR T IR sssessesssanne Gssessesresnsssssensnnesssanns sssesvsssssvesssssassse scsssoren

10000

080000000000 000000 oNiiioeseeerastentccnaces netetaanetietitonesnnascnsrosrestiesetrotoesieeenseetiseencoeseesnacaccetectnacassssannan ssessenscesasse “eee

LAURIC ACID

PERCENT MOISTURE 12.2 L3 17.1 15.0 10.8 9.2 15.3 16.3 19.7

FOOTNOTES:
[ Tmtahvely identified compound concentrations are estisated. A 1:1 response is assumed.
B. Analyte has been found in the laboratory blank as well as the sample. Indicates probable contamination.
C. fpplies to pesticide parameters where the identicication has been confirsed by GC/MS,
J. Indicates an estimated value. When mass spectral data indicates the presence of a cowpound that seets the identification criteria
and the result is less than the specified detection limit but sreater than zeve.
K. Actual valuey within the limitations of the method is less than the value given

NOTE: CONCENTRATIONS REPORTED ON A DRY WEIBHT BRSIS ~- SARALES ANALYIED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED —
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TABLE 4.8
SOIL BORING ORGANIC RESILTS (ug/ks)
ELT Site A1 Report
INTERMEDIATE BORINGS DEEP BORINGS
Sawple Location:  SB-81 S4B S  SBe6  SB08  SB-99 SHOIOA
Desth (ft): 254 254 254 254 215 238 254 254 51 8571 565 145 5.1
Date Sameled: 10-20-80 16-20-84 10-20-84 102084  18-2-80  10-2-80  10-24-B4 10-20-84  18-24-80  10-0A-8%  10-0bB4 10780 10-24-84
OTR Musber:  EAS12 EAOL4 ENG2D  EA929  EMO30 EA9R2 EA931 BT 0913 EMIS  EASI3 EA93S | EA9
VILATILE
COMOLNDS
1y 1 I-TRICHORGETHIE W A 11000 % 35 e 7 e n 19
1]
1, 1, >~TRICLORETHYE 150 1
chohoFom 5 299 53
1, 1~DICH.ONETHONE 1609
W.l:.ﬁiw.'...'......'-'.......i...-...-.....‘.......'..........‘...7 llllllll ...............7-2.. srsssses XN e0bavddesnsanssNnen ®sas0se000canna wWesesssssRSessRaAG Y 0'.5'-.
15 210 o0 a1
JETHLDE CLORIDE 180 100008 1999 n 8 A100 98 1 a8 ue n 5 19
TETRCH.ORGETHOE w1 S5 100m % J 8
TOLUDNE 2 3t 600 11000 10 200 21 10 1 120
TR " e AR SRR g
1400 2000 o= 16 17000 W89 18008 6 18 8 MB 6508
> WITRONE 1290 17008 24088 50 1 MwMnD  dep Mo 1000
AHETN.-2-PENTRDE P * 5 M
TOTAL TRLDES B 108 % 210 1B o 1
TOTAL VOC's 13 1200 0w 127 175 M2 I a7 3 st 168 8069
FCID COWONDS
HENL 610 1w
SHETHYLPHENIL
ETHARHEND,
TaTAL ACIDS ’ 0 . ’ ' 610 ' 1100 ’ . ' ' .
BASENEUTIL COMPOLMDS
1SORHORDNE 0
NTALDE ™
D15 (2-ETHLHEXYL ) PHTHALATE 2 1 m1
BUTYL BENZYL. HTHALATE A
DI-N-3UTYL PHTHALATE 2B WB 002 B e
L BT 111 1R R0 LRSS
DINETHY. PHTHRLATE 1200 1
TOTAL B/N COPMNDS 2% 1eem ' . 2 2460 78 720 " ' " ' .
|

NOTE: CONCENTRATIONS REPORTED ON A DRY WEIGHT BASIS — SAMPLES ANALYIED FOR ROUTINE ORGANIC PACKAGE BUT ONLY DETECTED COMPOUNDS ARE LISTED — FUOTNOTES GIVEN ON FOLLOWING PRGE
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TABLE 4-8
SOIL BORING MIC RESULTS (ug/ky)
ECC Site RI Report
INTERMEDIATE BORINGS DEEP BORINGS
Sample Location:  SB-01 SB-42 58-43+ 543 SB-0A SB-96 SB-08 S3-99 SBO194 SBE2OA
Desth (ft): 2.5 .54 .54 a4 1.3 2-3.5 254 254 8517 357 6.9 4.9 .71
Date Sampleds  10-24-84  10-24-84 10-24-84  10-24-84 10-24-B84  10-24-84 100484 10-20-BA 10-24-84  10-24-84  10-24-84  10-24-84  18-24-84
OTR Wumber:  EA912 EA914 E4928 £4929 EAS3A £4932 E4931 EPR77 EM13 EA91S £4333 E493% ENDD
PESTICIDE CONPOUNDS
NONE DETECTED
's
NONE DETECTED
TENTATIVELY IDENTIFIED
CPOLNDS
DECANE 9
UNDECANE 1000
TRICHLOROFLLIOROMETHANE 191 2]
AHETHYL-2-PENTANIL L]
TETRACHLOROETHENE 4 .l
i "z.me.m 2“1. sessssrsnserencannns teeseunsavssasssaassrannee
N T 110 J
2-BUTANOL »]
DIETHN. ETHER M
HEXANE L ]
PERCENT MOISTURE 13.7 11.4 11.59 1.9 12 10 12 ] 18.7 1 8 14,5
FOOTMOTES:
R Tentatively identified compound concentrations are estimated. A 1:1 resporse is as!
B. fnalyte has been found in the lahorator“blank as well as the sasple, lndmtes Bgobable contaminat ion.
C. Applies to pesticide paraseters where the identicication has been con
J. Indicates an estimated value. When mass spectral data indicates the presence of a compound that seets the identification criteria
and the result is less than the specified detection limit but greater than zero.
!:. fctual valeey within the lmtatmns of the sethod is less than the value given

“ u
Duplicate sasples were taken at SB-83




Table 4-9. Site cleanup activities completed after the
Phase 1 sampling included soil removal from the northern
drum storage area, capping of the site with berm soil, and
general onsite soil disturbance associated with waste handl-
ing and removal. Surface cleanup activities have therefore
removed and/or redistributed some portion of the soil sam-
pled during the Phase 1 sampling. The information collected
for analysis of Phase 1 samples is presented to indicate the
types, concentrations, and general site location of organic
contaminants once present in soil at the site,

Organic Contamination, Phase 2 Sampling. As with the Phase 1
samples, analysis of soil samples collected during Phase 2
sampling activities detected a wide variety of organic con-
taminants. Major compound groups detected included volatile
organics, phenols, phthalates, polynuclear aromatic hydro-
carbons (PAHs), and PCBs. Of these compound groups, vola-
tile organics and phthalates were more commonly detected and
generally were reported at the highest concentrations. Fig-
ures 4-5, 4-6, and 4-7 summarize the distribution of the
major organic compound groups detected in Phase 2 soil sam-
ples.

Nineteen VOCs were detected in soil samples from the site.
The primary VOC's detected in soil samples from the site
include the following:

1,1,1-Trichloroethane Methylene Chloride
Tetrachloroethene Acetone
Trichloroethene 2-Butanone
Ethylbenzene 4-methyl-2-Pentanone
Toluene Xylenes

Volatile organic compounds are the most widespread organic
contaminant at the site and were detected to the maximum
soil sampling depth of 8.5 feet. Except for areas near test
pits 7 and 8 and below the concrete pad, total VOC concen-
tration in subsurface soil (2.5-8.5 feet) are generally sev-
eral orders-of-magnitude lower than observed in surface soil.

Phthalate compounds detected in soil samples at the site
are:

Bis(2-ethylhexyl)phthalate Di-n-octyl phthalate
Butyl Benzyl Phthalate Diethyl Phthalate
Di-n-butyl Phthalate Dimethyl Phthalate

The distribution of phthalate compounds is similar to that
of the VOC's, except that phthalates are generally reported
in lower concentrations and are not as frequently detected
in subsurface soils. As with the VOC's, phthalate compound
concentrations in subsurface soil are generally several
orders~of-magnitude less than detected in surface soil.



Volatiles

1,2-Dichlorethane
1,1,-Trichlorethane
1,1-Dichloroethane
Chloroform
Trans-1,2-Dichloroethene
Cis-1,2-Dichlorepropane
Ethylbenzeune

- Methylene Chloride
Chloromethane
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride

Acetone

2-Butanone
4-metyl-2-Pentanone
Styrene

Total Xylenes

Acid Extractable Compounds

2,2-Diemthyl phenol
Phenol

Benzolc Acid
2-Methyl Phenol
4-Methyl Phenol

Table 4-9
SUMMARY OF ORGANIC COMPOUNDS DETECTED IN PHASE 1 SOIL SAMPLES

Site Areas Where Compoud was Detected in Phase 1 Samples

Drum and Tank Soil Areas South
Storage Area North of the Cooling Water
Maximum Observed Berm of the Cooling Pond and Adjacent
Concentration (ug/kg) Area Water Pond to the Concrete Pond
280 X
7,411,400 X X
700 X
41,800 X X
79,700 X X
12,000 X
5,649,000 X X
515,000 X X X
70 X
4,116,000 X X
954,000 X X
6,080,200 X X
6,400 X
30,300 X
99,200 X X
29,600 X X
19,000 X X
1,160,000 X X
88,000 X
447,000 X X
28,200 X X
142,600 X X
535,600 X X




Base/Neutral Extractable

1,2,4-Trichlorobenzene
1,2-Dichlorobenze
1,4-Dichloroe benzene
1,2-Diphenylhydrazine
Hexachloroebutadiene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodimethyamine
N-Nitrosodiphenylamine
N-Nitrosodipropylamine
Bis(2-ethylhexyl)phthalate
Benzyl Butyl Phthalate
Di-N-Butyl Phthalate
Di-N-Octyl Phthalate
Dicthyl Phthalate
Dimethyl Phthalate
Phenanthrene Phthalate
2-Methylnapthalene

Pesticides

Delta-BHC
Gamma-BHC (lindane)
Heptachlor
Aldrin
Dieldrin
Endrin
Endosulfan 1
Endosulfan 1I
4,4-DDD
4,4-DDE
4,4-DDT

Maximum Observed
Concentration (ug/kgq)

389,600
2,160,000
570,000

68,600K
5,000
409,200
470,000
7,800
9,900
1,400
12,000
3,800,000
1,282,000
112,200
300,000
3,500
25,400
8,000
130,000

760
170
210

20

700
11,200
8,300
11,100
5,900
830
36,000

Table 4-9 (Continued)

Site Areas Where Compoud was Detected in Phase 1 Samples

Area

Drum and Tank
Storage Area North
of the Cooling
Water Pond
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Soil Areas South
of the Cooling Water
Pond and Adjacent
to the Concrete Pond
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Pesticides (Continued)

Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene

PCB's
Arochlor-1016

Arochlor-1232
Arochloxr~1248

GLT360/72

Maximum Observed
Concentration (ug/kg)

20,000
19,000

2,700
10,800

10,800
16,200
10,800

Table 4~9 (Continued)

Site Areas Where Compoud was Detected in Phase 1 Samples

Berm
Area

Drum and Tank
Storage Area North
of the Cooling
Water Pond

Soil Areas South
of the Cooling Water
Pond and Adjacent
to the Concrete Pond

L ]
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Acid extractable compounds detected in soil from the site
are:

2,4-Dimethyphenol Phenol
2-Methylphenol Benzoic Acid
4-Methylphenol

Phenol was the most frequently detected of these compounds.
Contamination of soil with these compounds appears to be
limited to localized areas; surface soil in the vicinity of
test pit 6; surface soil adjacent to the concrete pad; sub-
surface soil in the vicinity of test pit 8; and subsurface
soil beneath the concrete pad.

PAH's detected in soil at the site are:

Napthalene

Fluorene
Phenanthrene
3-Methylnaphthalene

Naphthalene is the most frequently detected PAH and the only
PAH detected in soil samples from beneath the concrete pad.
The detection of PAH compounds is, except for one sample,
limited to surface soil adjacent to the concrete pad and
soil in the northern drum and tank storage areas.

PCB's were detected in only six Phase 2 soil samples. Their
detection was limited to soil sampled in the northern drum
and tank storage areas. The maximum concentration reported
was 39,000 ug/kg, but concentrations were generally less
than 1,000 ug/kg.

CONCLUSIONS AND OBSERVATIONS

Inorganic contamination of the soil is apparently greatest
in the near surface (0-3 feet) soil in northern portions of
the site. Inorganic contamination does appear to extend to
depths of at least 5 feet in the northern portions of the
site, although it is less widespread than observed in the
overlying shallow soil.

General observations regarding the organic contamination at
the site are:

o Primary organic contaminants at the site are VOC's
and phthalates. These compound groups are the
most widespread organic contaminants and are
generally present in the highest concentrations.



Organic contamination decreases in the variety of
compounds and their associated concentrations with
depth. However, organic contaminants were
detected to the maximum depth of sample analysis
(8.5 feet).

4-28



HYDROGEOLOGIC INVESTIGATIONS

Boone County, Indiana, is in a physiographic unit known as
the Tipton Till Plain, a nearly flat to gently rolling glac-
ial plain, which is the result of continental ice sheets
that covered the county about 20,000 years ago. During the
period, known as the Pleistocene Epoch, large quantities of
earth materials were deposited upon the bedrock surface,
with a maximum thickness approaching 350 feet. The major
aquifers in Boone County are in sand and gravel deposits of
glacial origin. These deposits are also important sources
of aggregate materials.

The bedrock formations beneath the glacial drift in Boone

County consist of limestones and dolomites of Silurian and
Devonian age and shales of Devonian and Mississippian age.
The beds generally dip about 10 to 30 feet per mile to the
southwest toward the Illinois Basin.

SCOPE AND METHODS

A hydrogeologic investigation was conducted to define the
soil stratigraphy, characterize aquifer conditions and
determine groundwater flow directions, gradients, seasonal
water level variations in the vicinity of the ECC site, and
to define subsurface contaminant migration and pathways.

The program included an electrical resistivity survey, test
drilling with soil sampling and rock coring, installation of
monitoring wells and sampling of groundwater. Details on
methods and results are presented in TM 3-1 and 3-2 of Appen-
dix A.

Electrical Resistivity Survey

An electrical resistivity survey was conducted to investi-
gate the presence and lateral continuity of shallow sand and
gravel deposits and the presence of fine-grained glacial
tills in the vicinity of the ECC site. A secondary objec-
tive was to investigate the presence of a groundwater con-
taminant plume. Due to the presence of many surface fea-
tures that may interfere with electrical resistivity, verti-
cal electrical soundings were taken at each of 52 stations
surrounding ‘the site.

Test Drilling

A series of monitoring well clusters were installed around
the ECC site using hollow stem augers and/or rotary techni-
ques. The wells were classified into three groups based on
their relative borehole depths. Eleven shallow boreholes
(wells) were drilled to a maximum depth of about 30 feet
(designated "A"). One intermediate borehole (well) was
drilled to approximately 100 feet (designated "B"). Four



deep boreholes (wells) were drilled into the top of rock,
approximately 155 to 165 feet (designated "C"). Borehole
locations are shown in Figure 4-8. Continuous split-spoon
samples were taken at 2 foot intervals in the upper 20 to 30
feet in one borehole at each cluster and at 5 foot intervals
thereafter to top of rock. The boreholes were drilled in
three phases. Phase 1 included boreholes 1A, 1C, 2A, 2B,
2C, 3A, 3C, 4A, 4C, and 5A. Phase 2 included 6A and 7A
which replaced 4A due to a drilling contamination problem.
Phase 3 included 8A, 9A, 10A, and 11A.

Laboratory testing included index tests for soil identifica-
tion and classification. These consisted of Atterberg limits,
moisture contents and mechanical grain size analysis. Sam-
ples were selected for testing after visual classification

of all samples from a borehole and were selected on the

basis of being representative of soil types encountered.

Monitoring Well Installation

A total of 16 2~inch diameter PVC monitoring wells were in-
stalled in the boreholes discussed above. Wells were devel-
oped either by flushing with clean water or by air lifting.
The deep and intermediate wells (1C, 2B, 2C, 3C, and 4C)
were free flowing and a packer assembly was devised to con-
trol the well water flow.

Monitoring Well Sampling

Monitoring wells were sampled in three phases. Phase 1,
(July 18 and 19, 1983) included sampling of 1A, 1C, 2A, 2B,
2C, 3A, 3C, 4C, and 5A., Phase 2 (November 29 and 30, 1983)
sampling included wells 1A, 1C, 2A, 2B, 2C, 3A, 3C, 5A, 6A,
and 7A. Phase 3 (December 12 and 13, 1984) sampling included
1A, 2A, 3A, 5A, 6A, 7A, 8A, 9A, 10A, and 11A. The deep and
intermediate wells were purged and sampled by opening the
check valve in the packer assembly. The shallow wells were
purged and sampled with a submersible stainless steel pump.
Samples for VOC analysis were obtained with a stainless
steel bailer. At least three well volumes were purged from
each well prior to sampling. Samples for inorganic analysis
were filtered in the field through a 0.45 micron filter and
then preserved with nitric acid.

Water levels were taken using an electric well sounder. 1In
the flowing deep and intermediate wells, 1% inch PVC pipe
extensions were added to the packer assembly until the poten-
tiometric surface was obtained.

Residential Well Sampling

Five residential wells were sampled on May 10, 1983. Wells
were pumped for 20 to 30 minutes prior to sampling. Samples
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were collected by filling the bottles directly from the fau-
cet closest to the well head. Inorganic samples were not
field filtered prior to preservation with nitric acid.
RESULTS

Site Geology

Soil types encountered at ECC from the ground surface to the
top of rock consist of glacial tills, glacial outwash and
possibly some shallow alluvial deposits. Figure 4-9 illus-
trates soil types for the four deep borings. The glacial
till deposits, consisting predominantly of clayey silt and
silty clay, formed the thickest sequence encountered. They
appear to be highly overconsolidated based on Atterberg lim-
its and relatively low permeability. Sands and gravels were
found at nearly all boring locations. These consist of fine
to coarse sand and gravel that are highly permeable. Some
alluvial deposits occur near the ground surface, especially
near the southeast corner of the ECC site and generally con-
sist of fine sand and silty sand. Cross sections were pre-
pared illustrating shallow soil conditions at the site (see

Figure 4-10). Cross sections are presented in Figures 4-11, -

4-12, and 4-13. Included are some of the borings completed
previously at NSL. The shallow soil stratigraphy appears to
be very complex near the south end of the ECC site. This is
probably due to the combination of till, outwash and alluvial
deposits present in this area.

Hydrogeologic Units

Four hydrogeologic units occur at different elevations beneath
the site. The upper three units are illustrated in the strati-
graphic column shown in Figure 4-14. These are:

o A shallow saturated zone consisting of clayey
silts and silty clays approximately 5 to 15 feet
below ground surface. The lithology of this unit
is areally heterogeneous.

o) A sand and gravel zone, approximately 15 to 30
feet below ground surface, that may be semicon-
fined in places.

o A thick zone of clayey silts and silty clays,
approximately 30 to 150 feet below ground surface.
This unit appears to act as an aquitard.

o} A deep confined aquifer consisting of sand and
gravel, approximately 150 to 165 feet below ground
surface.

4-32



am

(2]

88
z
-]

BORING LOCATION

SAND

CLAYEY SILT AND SILTY CLAY wiTH
SOME CLAY {GLACIAL TiLLI

SILTY SAND

SILTY SAND AND SANDY SILT WiTH
SOME CLAY IGLACIAL TILL)

LIMESTONE BEOROCK

S ERNETT

HORIZONTIAL SCALE IN tee T

[ S0 100 159
o4l ! 1

a
=3
{

HORIZONTAL SCALL 3 = 1w

VERTICAL SCALE IN FEET
Y
=]
1

VERTICAL SCALE. 17 - gu
120 r)
160 ~
NOTE. Shaitow bonng ECC 5 o .wuea

tor comparion purpose.

FIGURE 4.9
ISOMETRIC PROJECTIONS

OF DEEP BORINGS
£CC REPOAT

SAND AND GRAVEL (GLACIAL OUTY, 8511




ey

LEGEND

@  HEMEDIAL INVESTIGATION MONITORING wE LY
ECC 74

MONITORING WELL INSTALLED BY
mw2a ECCIN NOVEMBER 1975

-—- ECC BOUNDARY FENCE

.
A —A CROSS SECTION LOCATION

NOTE A well locations are 3pproximate

SCALE IN FEET

FIGURE 4-10
SOIL BORING CHOSY

SECTION LOCA1IUNS
ECC Rl




Elevation-Fest Above MSL

8701

860

850~

_¥882.7‘

~873
Hr

APPROXIMATE GROUND SURFACE

ECCEA

ECC4A

2882.5'

_¥_-872'

Y e |

WATER LEVEL RECORDED IN MONITORING WELL IN
DECEMBER, 1984

APPROXIMATE DEPTH TO THE ZONE OF SATURATION NOTED
WHILE DRILLING AND CONTINUQUS SPLIT SPOON SAMPLING

;_-87 4

"_~_\—.(_‘§l

| a8

ECC-7A

J-!‘gan 7

FINLEY CREEK
WATER SURFACEELZVATION

870" ——

ECC3A \

SB 54
! _—
bBH 6 .

:ﬁﬂi;an' . A

LEGEND

SAND

SAND AND GRAVEL

CLAY

Y
RN

Q
J
S

CLAYEY SILT AND SILTY CLAY WITH
SOME SAND AND GRAVEL IGLACIAL [t}

SANDY CLAY

SILTY SAND AND SANDY SILT

FiLL

SILTY SAND AND SANDY SiLT WiTH
SOME CLAY (GLACIAL TiLL}

B B B I ES

HORIZONTAL SCALE. 17=125'
VERTICAL SCALE. 1" =10°

FIGURE 4-11
CROSS SECTION A-A°

ALONG THE UNNAMED DHIth
ECC R




B APPROXIMATE GROUND SURFACE

W

Elovation-Feet Above MSL

850+

WATER LEVEL RECORDED IN DECEMBER, 1984

v
v APPROXIMATE DEPTH TO THE ZONE OF SATURATION NOTED
= WHILE DRILLING AND CONTINUOUS SPLIT SPOON SAMPLING

NOTE: Borings MW-8, MW-9, MW-10. AND MW-11 were not
¥ sphit 19000 ied.

ECC1IA

=

ECC-9A

881.1"

POND WATER
SURFACE ELEVATION
BATTFT

LEGEND

SAND

SAND AND GRAVEL

CLAY

S (N [ ]

E=RRNJ=S

CLAYEY SILT AND SILTY CLAY WITH
SOME SAND AND GRAVEL IGLACIAL THLL)

SANDY CLAY

SILTY SAND AND SANDY SILYT

p2e%

Fitt

HORIZONTAL SCALE: 1= 125"
VEATICAL SCALE. 17 =)0

FIGURE 412
CROSS SECTION BB’
NORTHEAST TO SOUTHWEST

ACROSS SITE
ECCRI




Elovation-Fest Above MSL

da

.|k

APPROXIMATE GROUND SURFACE

c

880 ECCI1A ECCBA

g saze: ﬁ -
880

Y 877 2
8704 ﬂﬁ
860 S
850
840-4

WATER LEVEL RECORDED IN THE MONITORING WELL SCREENED IN THE
SHALLOW SAND AND GRAVEL ZONE IN DECEMBER, 1984,

APPROXIMATE DEPTH TO THE ZONE OF SATURATION NOTED
WHILE DRILLING AND CONTINUOUS SPLIT SPOON SAMPLING

NOTE: Borings MW-8, MW.9. MW-10. AND MW.11] were not
contimiously sphit spoon ssmpled.

ECC-9A

881

A
ECC-10A

4

=

UNNAMED DITCH
ECC3A

i

H’_zans'

~873.9°

N ..

=

LEGEND

SAND

SAND AND GHRAVEL

CLAY

3 =

=

CLAYEY SILT AND SILTY CLav wiin
SOME SAND ANDO GRAVEL (Gi s i

SANDY CLAY

SILTY SAND AND SANDY SILT

FiLL

R B ) ER

HORIZONTAL SCALE. 1= 125"
VERTICAL SCALE: 17 =10

FIGURE 413
CROSS SECTIONC C’
NORTHWEST TO SOUTHEAL]

ACROSS SITE
ECCRI




GENERALIZED
STRATIGRAPHIC
COLUMN

THICKNESS
RANGE

5-25°

120-130°

10-2%°

GEOLOGIC HYDROGEOLOGIC
LOG LOG

GLACIAL TILL - SHALLOW
SATURATED ZONE.
LOCALLY CONFINING

SHALLOW SAND AND
GRAVEL ZONE. WATER
BEARING UNIT.

GLACIAL TILL, CLAYEY SILTS
AND SILTY CLAYS. OCCASIONAL
LENSES OF SAND AND GRAVEL

SAND AND GRAVEL
OUTWASH DEPOSITS
WITH SILT LENSES

GLACIAL TILL
WATER RETARDING UNIT

GLACIAL TILL - CLAYEY
SILTS AND SILTY CLAYS

SAND AND GRAVEL DEEP CONFINED AQUIFER

OUTWASH DEPOSITS

LIMESTONE BEDROCK

FIGURE 4-14
GENERALIZED STRATIGRAPHIC

COLUMN
ECC RI



Shallow Saturated Zone. The approximate depth to the sat-
urated zone was identified while drilling with hollow-stem
augers and continuous split-spoon sampling. Depths to the
saturated zone ranged from 6 feet at ECC-3 to approximately
10 feet at ECC-1, 4 and 5, and to 15 feet at ECC-2. The
saturated zone occurred in fine-grained soils, usually
clayey silts or silty clays at ECC-1, 2, 4, 5, 6 and 7. At
ECC-3, it occurred in a fine sand, relatively free of silt.

The majority of shallow wells are completed in the sand and
gravel zone below the uppermost hydrologic unit. Therefore,
water levels in these wells may not represent the depth to
the saturated zone. 1In addition, the approximate depth to
the saturated zone was identified during drilling of these
test borings. The difference in elevation is shown in Fig-
ure 4-15. Monitoring wells 3A and 11A are completed in the
uppermost hydrogeologic unit and the water level data col-
lected from these wells represents the water table.

The hydraulic conductivity of the shallow satugrated zone was
estimated from grain size analysis to be 1x10 cm/sec.

Slug tests performed on wells installed in this zone at the
adjacegs NSL site resulted in hydraulic conductivity of
4.9x10 cm/sec.

Shallow Sand and Gravel Aquifer. An areally extensive sand
and gravel zone was identified between approximately the 20-
and 30-foot depth at ECC-1, 2, 4, 5, 6, 8, 9, and 10. The
potentiometric surface of this zone is at a higher elevation
than the water table at these boring locations. This zone
appears to be a glacial outwash sand and gravel zone, over-
lain by a silty clay till which, in places, may act as an
aquitard. The upper till unit appears to be 10 to 15 feet
thick throughout the northern half of the ECC site. At
ECC-3, the shallow sand and gravel aquifer was overlain by

5 feet of till. The potentiometric surface of the sand and
gravel zone at this well was not found to be appreciably
different during drilling of the test boring. The shallow
sand and gravel zone at ECC-4 occurs at a higher elevation
than at ECC-1, 2, and 5, and the zone consists of a finer,
silty sand at ECC-4 than at the other boring locations. The
shallow sand and gravel zone identified at the ECC-6, ECC-8,
and ECC-9 locations has very similar characteristics to the
20~ to 30-foot depth at ECC-1, 2, and 5. At ECC-7, the zone
is similar to ECC~4, with large amounts of silt and inter-
bedded clay lenses.

The cooling water pond appears to be excavated below the top
of the shallow sand and gravel aquifer as shown in Fig-

ure 4-16. Groundwater inflows to the cooling pond were re-
ported to be about 2,500 gallons/hr during the dewatering
operation performed by the surface cleanup contractor. This
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high influx indicates that pond was excavated into the top
of the shallow sand and gravel aquifer.

The hydraulic conductivity of the shallow sand and gravel
zone_jgs estimaggd from grain size analysis ranges from

1x10 to 1x10 cm/sec. Slug tests performed on wells
installed as part of the NSL RI in the sand and_gravel zone
resulted in an hydraulic conductivity of 1.9x10 cm/sec.

Deep Confined Aquifer. A deep confined zone was found in
outwash sands and gravels near the top of rock in all four
deep borings (see Figure 4-9). The potentiometric surface
of this zone is above ground surface throughout the site.
This aquifer is confined by an extensive sequence of overly-
ing till, which consists of very stiff to hard clayey silts
and silty clays with very low permeabilities (based upon
Atterberg limits and visual classification). The natural
moisture contents and Atterberg limits indicate that this
till is highly overconsolidated.

Other Hydrogeologic Units. Several discontinuous sandy

zones occur in the till and are water-bearing zones. Moni-
toring well ECC-2B is completed in such a zone, approximately -
100 feet below ground surface. The water level in ECC-2B is
very close to the water level in the deep well, ECC-2C.

This zone is about 10 feet thick; however, other zones en-
countered were usually less than 5 feet thick and generally
contained considerable amounts of silt and clay.

Groundwater Flow System

Interpretation of the shallow groundwater flow system at the
site is difficult because of the heterogeneity of the geo-
logic materials and because of the man~-induced changes to
the local hydrologic system.

Although the geologic materials of the upper two hydrogeo-
logic units are dissimilar, they appear to be hydraulically
connected at some locations around the site. A simplified
interpretation of the shallow groundwater flow system is
shown in Figure 4-17. Table 4-10 presents groundwater ele-
vations for ECC wells. Groundwater below the site generally
appears to travel south and discharge into Finley Creek or
the unnamed ditch near its confluence with Finley Creek.
Along the eastern edge of the southern half of the site
groundwater appears to flow in an eastern direction and dis-
charge into the unnamed ditch.

It is important to note that although data are scant, it
appears that upward gradients in the shallow groundwater
flow system occur beneath much of the site. In fact, the
upper two hydrogeologic units may possibly act as separate
aquifers in places. That is, the sand and gravel zone may
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Well No.

BCC-1A

BCC-1C

BCC=-2A

ECC-2B

BCC-2C

BCC-3A

BCcC-3C

BECC-4A

Table 4-10 (Page 1 of 2)
GROUNDWATER LEVELS IN RI MONITORING WELLS

ECC SITE
Bottom
Ground of Well Top Feet
Surface Screen Casing from

Elevation Elevation Elevation Ground Elevation
Ft. - MSL Ft. = MSL Ft. - MSL Surface’ Ft. - MSL
887.13 858.63 890.13 -5.46 881.67
-5.67 881.46

-6.24 880.89

-5.45 881.68

~4,58 882.55

886.76 726.16 889.46 +5.06 891.82
+4.70 891.46

+3.99 890.75

+2.50 889,26

887.21 859,71 890.21 -5.15 882.06
-5.43 881.78

=-6.15 881.06

-5.31 881.90

-4.50 882.71

886.65 784.45 889,65 +5.19 891.84
+4.34 890.99

+3.78 890.43

+2.10 888.75

886.80 727.30 889.70 +5.09 891.89
+4.78 891.58

+3.78 890.67

+2.29 889.09

876.47 861.47 878.87 -4.31 872.16
-5.13 871.34

-4,90 871.57

-5.26 871.21

-3.91 872.56

877.19 729.89 879.59 +12,52 889.71
+12.24 889.43

+13.30 890.49

884.34 870.34 887.24 -4.11 880.23
-4.38 879.96

-4,66 879.68

-3.51 880.83

Date
Recorded

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/18/83
11/29/83
12/13/84

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/20/83
11/29/83
12/13/84

6/29/83
7/18/83
11/29/83
12/13/84

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/20/83
11/30/83

6/29/83
7/19/83
9/1/83
12/12/84



Well No.

ECC-4C

ECC-5A

ECC-6A

ECC-7A

BCC-8A
ECC-9A
BCC-10A

ECC-11A

Table 4~-10 (Page 2 of 2)

Bottom
Ground of Well
Surface Screen
Elevation Elevation
Ft. - MSL Ft. - MSL
884.54 725.54
887.25 863.55
885.50 862.50
881.53 859,53
885.42 860.42
881.01 856.01
879.60 859.60
884.40 870.40

Top
Casing

Elevation
Ft. - MSL

887.24

889.85

887.62

883.93

886.22

883.11

882.30

886.90

Feet
from
Ground

Surfacea

+7.71
+6.93
+6.10
+4.65

-6.10
-6.49
-6.92
-6.19
=5.39

-4.45
-3.59
-3.12

-8.50b

-2.43
-2.61
-3.27
+0.08

=5.71

-3.43

Elevation

Ft., - MSL

892.25
891.47
890.64
889.19

881.15
880.76
880.33
881.06
881.86

881.05
881.91
882.50

873.03b

879.10
878.92
882.15
881.09

873.89

880.97

Date

Recorded

6/29/83
7/18/83
11/30/83
12/13/84

6/29/83
7/19/83
9/1/83
11/30/83
12/12/84

9/2/83

11/30/83
12/12/84
9/1/83

11/30/83
12/12/84
12/12/84
12/12/84

12/12/84

12/12/84

ansitive sign indicates water level above ground surface; negative sign indicates water level below

ground surface.

Noted while drilling with hollow stem augers.

GLT360/50-2



be semiconfined in places due to lithologic variations in
the upper saturated zone. Hydraulic gradients in the shal-
low flow system vary between approximately 0.01 ft/ft and
0.06 ft/ft. The actual gradients directly beneath the site
are uncertain.

Water level data in the deep, confined aquifer indicate that
flow is generally north to south. The maximum observed gra-
dient in the deep confined aquifer was found to be 0.005
between wells ECC-3C and ECC-4C. Vertical gradients are
upward since the potentiometric surface of the zone is above
ground surface.

Groundwater Contamination

Monitoring Well Results. The 15 monitoring wells at ECC
were sampled in three phases during the RI. Samples were
analyzed at the CLP for inorganics, volatiles, acids, base/
neutrals, pesticides and PCB's.

Inorganic results from all three phases of sampling are pre-
sented in Table 4-11 for the shallow monitoring wells and in
Table 4-12 for the deep and intermediate wells. Two wells
monitor the shallow saturated zone, well 3A and 11A. Back-
ground water quality is represented by wells 1A and 2A in
shallow sand and gravel aquifer upgradient of the site.
Inorganic analysis was not performed on well 11A samples due
to very slow well recharge.

Inorganic constituents in well 3A found exceeding water qual-
ity standards or criteria and exceeding background levels in
1A and 2A are barium, iron, and nickel. Barium is only
slightly above the primary drinking water standard of

1,000 ug/l. 1Iron is substantially above background though

it is an aesthetic (taste) concern only. Nickel exceeded

the EPA water quality criteria in well 3A although the back-
ground level in 2A also exceeded the criteria.

Inorganic constituents in the shallow confined aquifer found
exceeding water quality standards or criteria and exceeding
the background levels in wells 1A and 2A are:

Aluminum in wells 5A and 7A
Chromium in well 72A

Iron in well S5A and 7A
Lead in well 7A

Nickel in 7A

00000

The aluminum levels in SA (1,720 ug/l) and 7A (61,500 ug/l)
exceed the EPA drinking water criteria of 73 ug/l. The back-
ground levels in 1A also exceed the criteria though not by
the same extent. Barium is higher than background in well 74,
though it does not exceed the primary drinking water



TABLE 4-11
GROUNDWATER INORGANIC RESWLTS (ug/L)
SHALLOW MONITORING WELLS

ECC Site RI Report
Sasple Location: (A0 1Al 1R 10-091 T TR VR Y We WeR W
Date Sampled: 97-19-83 11-29-83 11-29-83 12-13-B4  @7-19-83 11-23-83 12-13-84  @7-19-83 @7-19-83 11-29-63  12-13-4
ITR Nusber: MGR2E3  MSOST  MSORB  MEAGXY RBh IS MEA2D WSS MSABB  MSISID  MEAGZS
DETECTABLE  QUALITY
CONPOLND LINITS  CRITERIA
ALLAINN ) - 6 4 (651 ey 8 (128)
ANTINONY 2 146 d
ARSENIC 19 ) 15
BARTLN ™ 1008 3% %6 £ 28 1 28 28 570 60 1078 868
BERYLLILN 5 00839 g
CADMILN 1 10
CALCILN - - R NR NR 9T E N/ WA 9w € NR NA MR Tee E
CHADKILM 0 9 i1 i 13 15
COBALT s -
COPPER % 10 )
'™ % WMe 139 N 1M 145 R I 8300 6330 1008 P21l
LERD 5 ) 6.7
CYANIDE 10 4
WENES I - - N/R N/ MR M6 E N/A WA 30 E A WA NR 131808 E
WNGANESE 10 Se 110 103 % 6 % a9 s 260 2% L 7
MERCURY 62 AAd R4n LIt ed 0.3t
NIDHEL " 13,4 d £ 2 i 8 8
POTRSSILM - - 165340
SELENILM 2 10 3 A
SILVER 1 %) s 14
SOOI = - A /R MR 10060 N/A MR 1508 N/A N/ NA 370
THILLIWY 19 18 d
TIN 2 -
YRNDILN ] -
1K 0 Me i 14 69 1 oY) 19 258
FODTNOTES:

a- (A data indicate the presence of these setal contaminants in the laboratory method blank
b~ This metal was also detected in the analysis of the field blank.
c U.S.EPA Drinking Mater Quality Criteria or National Drinking Mater Standards.
d- Water Quality Criteria for Husan Health - Tocicity Protection (adjusted for consumption of water only.)
e~ Secondary drinking water standard.
g- Water Quality Criteria for Human Health - LLS.EPA assigned carcinogen risk level of 10 6 (adjusted for consumption of water only). One additional case of cancer 1n a population of 1,009,809
h- No adverse effect level calculated by NAS/NRC.
)= Primary drinking water standard.
E- Value is estimated or not reported due to the presence of interference.
R- Spike sample recovery is not within control limits.
{1- Positive values less than the contract required detection limit.
N/&- Not aralyzed for,
— Criteria has not been established for this cospound.
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TABLE 4-11
GROUNDWATER INORGANIC RESULTS (ug/L)
SHALLOW MONITORING WELLS
ECC Site RI Report

Sample Location: O5A-O81 bl A1 -0 6A-01 64001 TR-0t - TA-0d1 8A-901

100-001 AN BLANK BLANK
Date Sampled: 87-19-83 11-33-83  12-12-84 12-12-B4 11-38-83  12-13-84 11-30-83  11-3-83  12-13-BA 12-13-84 12-12-84 97-13-83  11-39-83  12-13-84
ITR Musber: MSB286  MS935 KA  MEAGRR MS2937  MEARRT RSP938  MSI939 MEABE MEABL MEAG2A MSETE GBI MELE3?
DETECTABLE  QUALITY
COMPOUND LINITS  CRITERIA c
ALLMINN N - 1729 1 (1401 (661 61508 663 m [144] (721 {571
ANT IMONY ] 146 d 4
ARSENIC 18 9,
BARILM 10 1000 ) % 3% M3 438 8 B12 875 397 31 353 29
BERYLL I S 0.M393
CROW]
CALCILM - - NA NA 489 W E NA 161100 € N/A N/A 73559 E 98580 E 000 E N/R N/A (9%0] E
CHROMILM 10 5, 11 13 12 144
CoBALT 4 - - 59
COPRER 5 1000 ¢ 1%
TRON 5 P 71T 080 b 35 5478 1154 105000 103 {73 ' i1 210 {981
LERD 5 9 1R 6.5
CYRNIDE 10 N
WGNESTLM - — N/A N/A BME M6 E n/A 69730 E N/R N/R 29780 E 38899 31449 E N/A NA (334) €
WNGANESE T e 161 5 1 58 231 % 193 113 5 ) ]
MERCURY 8.2 014 d . 11.2 a 0.8
NICKEL W 134 d (3 % 176 (34]
POTRSSIUM - - (2129] (26251 111951 {4765
SELENILM 2 19 )
SILVER 10 8 .| [
ph WA N/A 10980 11219 VA 113000 "N a2 15130 =52 /R N/R 1424
THALLTLM 10 18 d 'Y 8.4
TIN 2 -
VANADIL N —
™ 10 5008 ¢ % 155 158 3 ® 276 k1| 7 69 9 3
FOOTNOTES:

a- 0 data irdicate the presence of these metal contaminants in the laboratory sethod blank
b~ This setal was also detected in the analysis of the field blank.
¢~ LLS.EPA Drinking Mater Quality Criteria or National Drinking Water Standards.
d- Water Quahty Criteria for Husan Health - Tocicity Protection (adjusted for consusption of water only.)
ry drink nz water standard.
r Water Quality Cr
h- No adverse effect level calculated by NAS/NRC.
é- Primary drinking water standard. )
- Value is estimated or not reported due to the presence of interference.
R- Spike sample recovery is not within control limits, o
[1- Positive values less than the contract required detection limit.
N/R- Not analyzed for.
— Criteria has not been established for this compound.,

eria for Human Health - U.S.EPA assigned carcinogen risk level of 18 6 (adjusted for consusption of water only). Ore additional case of cancer in a population of 1,208,008



TABLE 4-12
GROUNDWATER INORGANIC RESILTS (ug/L)
DEEP & INTERMEDIATE MONITORING lé.lﬁ

ECC Site Rl Report

DEEP MELLS INTERMEDIATE WELLS
le Location: 10901 1c91 2C-001 2C-91 IC-081 -9t -88] AC-902 AC-0t 28001 2841
ate Sampled: 97-18-83 11-23-83 97-18-83  11-29-43 97-18-83  11-33-84 7-18-83  @7-18-83 11-38-83 97-19-83  11-2%-43
ITR Number: MSNR279 ¥50929 nS8272 %9932 nSR13 NSI934 nS274 nS8275 n58935 nwe271 8931
DETECTABLE QUALITY
COXPQUND LINITS  CRITERIR ¢
ALUMINUN 208 -
ANT IYONY P ] 146 d
IC 18 03
BARIUN 18 1908 ) 660 657 380 478 219 264 519 519 63 159 188
BERVLLILM 3 6.0839 g
cqnnlunnm' e e eeseeiseeeaneeusnastataotttatoatatatsnnarententans
CALCILM NA - -
CHROMIUM 10 %,
COBALY ] -
COPPER 5 1000 e
T T T BT e TSR TYRLRLIIEY VRIS Ty
LEAD ] N
CYANIDE 19 200 d
WGNESTLM WA - -
MANGRNESE ] 9e 2 o8 17 23 St 39 2 3 Se 54
T L reesareirsannnas R T S LS
NICHEL N 134 d 42 2
POTRSSIUM - -
1 2 19 )
SILVER 10 R, Kt} 25 19 2
ST T L LT OO TP P R TP L DITT T PIIRCTIEIPSUEPP N e aeeeseeteeeaneueaettasenaentte ittt aterieetartatniettacttanantatttttnrrterrarrrnnns Ceerrererneanes
THALL 19 18 d
TIN 29 -
VANAD TLm 20 —
1INC 19 00 e 19 26 T4
FOOTNOTES

a- 0A data indicate the presence of these setal contaminants in the laboratory wethod blank

b~ This metal was also detected in the analysis of the field blank.

c- WS.EPQ Drinking Nater Quality Criteria or National Drinking Water Standards.

d- Mater Quality Criteria for Human Health - Tocicity Protection (adjusted for consusption of water only.)

& Secondary drmlunz water standard

g- Water Quality Criteria for Human Health - U.S.EPA assigned carcinogen risk level of 19 -6 (adjusted for consumption of water only).
h- No adverse effect level calculated by NAS/NRC.

{ Primary drinking water standard. )

- Value is estimated or not reported due to the presence of interference.
R- Spike sasple recovery is not within control limits. .

(1- Positive values less than the contract required detection limit.

N/A- Not analyzed for
— Criteria has not been established for this compound.

One additional case of cancer in a population of 1,399, 000,




standard of 1,000 ug/l there. Chromium exceeds the primary
drinking water standard of 50 ug/l in well 7A, where, it is
144 ug/l. The secondary water gquality standard for iron was
exceeded in all shallow wells, including background. In
wells 5A and 7A levels were substantially higher than back-
ground. These levels are not a health threat. Lead was
twice the primary drinking water criteria in well 7A where
it was 102 ug/l. Nickel exceeded the EPA water gquality cri-
teria in well 7A as well as the background well 2A. Only in
well 7A was it substantially higher than the background level.
In summary, shallow wells 5A and 7A appear to have inorganic
constituents in levels exceeding background that also exceed
water quality criteria or standards. Figure 4-18 presents
the distribution of inorganic constituents exceeding back-
ground levels and water quality criteria or primary drinking
water standards.

In the deep confined aquifer inorganic constituents did not
exceed background levels. Two inorganics, manganese and
nickel, however, do exceed criteria or standards.

Organic results for the shallow monitoring wells are pre-
sented in Table 4-13 and for the deep and intermediate wells
in Table 4-14. As discussed previously, wells 1A and 2A are
representative of background water quality.

Several organics found in these wells and other shallow as
well as deep wells are due to sampling bottle and/or labora-
tory contamination. Methylene chloride was found in nearly
all samples and field blanks. It is used in preparatory
cleaning of the VOA vials used for the samples. Acetone
also was found in numerous samples as well as field blanks.
Reagent grade acetone was used for equipment decontamina-
tion. Tetrachloroethene and trichloroethene were detected
in wells 1A, 2A, and 5A at levels less than 9 ug/l quanti-
fication limit during the November 29-30, 1983 sampling.
These levels are not considered to be representative of the
groundwater since they were not detected in sampling phases
before and after the other sampling events. Also wells 1A
and 2A are upgradient of the site and would not be expected
to show contamination.

Wells 3A and 11A monitoring the shallow saturated zone were
found to be contaminated. Well 11A had high levels of
trans-1,2-dichlorocethene (4,000 ug/l)} and trichloroethene
(28,000 ug/l). Well 3A is contaminated with 13 VvOC's. Com-
pounds substantially above water gquality criteria are benzene
(<9 ug/l) 1,1l-dichlorcethane (96 ug/l), chloroform (<9

ug/l), 1,1-dichloroethene (10 ug/l), trans-1,3-dichloropro-
pene (77.5 ug/l), trichloroethene (9 ug/l), and vinyl chlo-
ride (85.8 ug/l). Well 3A also contained five base/neutral
compounds, one of which, pyrene, was quantifiable. Pyrene
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TABLE 4-13

GROUNDWATER DRGANIC RESU_TS {ug/L)
SHALLOW MONITORING

ECC Site RI Revort
Sample Location: 1R-991 1A-01 1h-8 1R-091 R-001 2A-91 081 JA-001 - -1 3A-001 SA-901 SA-91
Date Sampled: 07-19-83  11-29-83  11-29-83  12-13-84  97-19-83 11-2%-83  12-13-84  97-19-83  @7-18-83  11-29-83  12-13-84  07-19-83  11-3e-43
ITR Number: 52383 508a3 52601 £7493 52384 52604 ENNR 52385 52388 52897 E7489 52386 s2810
VOLITILE DETECTRBLE  QUALTY
CIMPOUNDS LIMITS  CRITERIA c©

BENZENE 5 0.67 9K [}

v 1y [-TRICH OROETHANE 5 19048 3 5K

1y 1-DICHLOROETHANE 3 0.9 g 9% 86 51.2

0 16 - 9 116 .7 109

CHLOROFORM S 0193 9K

l'lOIGLOR(EﬂBE 00339 .....

TRANG-1, 2-DICHLOROETHENE ) - 19 16 9K

TRANS-1, 3-DICH GROPROPENE 874 .3

IENE 2400 & 9K 3J

METHYLENE CHLORIDE S .93 9 KB 9 KB 2 1] 3) 88 8K 188 1 9 KB

BRI iRE l.l‘Jg .......
S 0.8 Ix 9K 9K 9K
S 150003 9K

TRICHLOROETHENE 2.8 LR 9K 9K 9 7 9K 9K

VINYL CHLORIDE H] IR X 7 6 85.8

2-BUTRNONE 3 —

STYRENE i ] 9 h

TOTAL XYLENES 1408 » 9 12

TOTAL VOC's 3 [] 21 18 (] 9 18 [] 56 i k- ) 17 [] 18

BRSE/NEUTRAL CONPOUNDS

FLUDRANTHENE 0 188 d 28K K

1SOPHORONE 2 5500 d AK ABK

N-NITROSGD] PROPALYAMINE -

B1S (2-ETHYLHEXYL) PHTHALATE o9 21000 d 23K

DIETHYL PHTHALATE 4] 008 d K AN

CHRYSENE 28 8.0431 g B K AWK

PYRENE 2 0003 g k] 3

TOTAL. BRSE/NEUTRAL COMPOLNDS [} ] 3 [ (] L] [] {18 18 [ [ [ [)

TENTATIVELY
IDENTIFIED COMPOUNDS A

14 1-DXYBISETHANE 13

2-METHYL-2-BUTANDL 42 A2 5.8

TETRRHYDAOFLURAN

TRIAENVLESTER PHOSPHORIC ACID 6.9

FOUTNOTES:
A. Tentatively identified compound concentrations are estimated. A 1:1 response is assused. )
B. Analyte has been found in the labnrator‘.or field blank as well as the sasple. Indicates probable contamination,
C. Applies to pesticide parameters where the identicication has been confirwed by 6C/MS.
. Indicates an estimated valve. When sass spectral data indicates the presence of a cospound that meets the identification criteria
and the result is less than the specified detection limt but greater than zero.
K. Actual valuey, within the limitations of the sethod is less than the value given
N/R- Not analyzed for.
c- U.S.EPA Drinking Mater Quality Criteria or Matiomal Drinking Mater Standards.
d- Kater Quality Criteria for Husan Health - Toxicity Protection (adjusted for consusption of water onlyl.
e- Secondary Dnnlunz Water Standard.
g- Water Ouality Cri
h- No adverse effect level cilcuhtld by NAS/NAC.
i- Nonpriority hazardous substa

e

3~ Total VOC's do mot include the lm.-ly bottle and sampling contaminants sethylene chloride and acetone, or other probable contaminants with footnote 8.

»- U.S.EPA 18-day health advisory level.

NOTE: SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKRGE BUT ONLY DETECTED COMPOUNDS ARE LISTED

; ‘ ‘ J : J i j

eria for Human Heaith - U.S.EPA assiyned carcinogen risk level of 18 -6 (adjusted for cossumption of water only). Ore additional case of carcer in a population of 1,008, 908,



TABLE 4-13
GROUNDWATER ORGANIC RESLLTS (ug/L)
SHALLOW MONITORING MELLS
ECC Site RI Report

Sample Location: SA-891 -2 6R-01 6A-01 791 Th-8 TA-001 8A-08t 9A-081 120-0d1 \ {1A-081
Date Sampled: 12-12-84  [2-12-84  11-30-83  12-13-84  11-38-83  11-38-83  12-13-84  12-13-84  (2-13-B4  12-12-84 | 12-13-84
TR Number: E7486 E7494 Seail E7494 Se8j2 Se813 E7498 E7A% E7687 E7488 ETA85

BLANK-891 BLANK BLANK
87-19-83  11-38-83  12-13-84
82376 52814 E74%

VILITILE DETECTABLE QUALITY /
CONPOUNDS LINITS ~ CRITERIA ¢

BENIDNE 5 .67 V3
I 1y I-TRICH.ORDETHWE 5 1909 7
I, 1-DICH.OROETHANE 5 09 g
1 = : % 3
5 193 B 3
LRI T R L
Thws-1, o-DICHLORIETHENE — 13 31 e
TRANG-1, 3-DICHLOROPROPENE 87 4
1D€ 2480 d )]
METHYLENE CHLORIDE 5 .19 ¢ 3] 43 19.58 16.5 B 9 KB 3] N 21 0] u 98
R e g eeeeteeetrretttan—.—irtststbt——areroet et etatranbabotte et erann annoanan e eeenannntete et anntaasnasettserernn s annnnnesairaene
5 (X} 9K
TOLUENE 5 1seed 9K
TRICH DREETHENE 2.8 g 21 33 26000
VINYL CHLORIDE 5 ity
T T
2-BUTANONE 5 — %8 10
STYRENE i 3 98 h
TOTAL XYLENES 1480 » 9%
TOTAL VOC's ] 2 ' ? ' 9 9 I a7 3 " 2009 ' 21 18
BASE/NELTRAL. CONPOLNDS
FLUGRANTHENE 2 188 d
ISOPHORONE » 5508 d
N-NI1TROSOD IPROMYAMINE —
BIS(2-ETHYLHEXYL) PHTHALATE 2 2leMd %
DIETHYL PHTHALATE 20 4400 d
2 LKy
PYRENE A 063
TOTAL BASE/NELTRAL CONWIOLNDS " " ? ° ’ " ] . 0 ' ' ' ’ %
TENTATIVELY
IDENTIFIED COWOUMES A
1, |-DXYBISETHANE
2HETHYL-2-BUTANDL
TETRHYDROFURAN 38
TRIPHENYLESTER PHISPHORIC ACID

A Tentatively identified compound concentrations are estimated. A 1:1 response is assused. o
B. Analyte has been found in the laboratory or field blank as well as the sample. Indicates probable contasination.
C. fieplies to pesticide parameters where the identicication has been confirmed by !II
J. Indicates an estimated value. When mass spectral data indicates the presence of a compound that weets the idemtification criteria
and the result is less than the specified detection limit but greater than zero.
K. Actual value; within the limitations of the method is less than the value given
N/A- Not analyzed for.
- LS. EPA Drinking Water Quality Criteria or National Drinking Water Standards.
d- Mater Quality Criteria for Human Health - Toxicity Protection (adjusted for consumption of water only).
ry Drinking Water Standard,

g— Water Quality Criteria for Human }halth - 1L.S.EPA assigned carcinogen risk level of 18 -6 (adjusted for comsusption of water only). Ore additional case of cancer in a population of 1,000,800,

h- No adverse effect level cilculated by NRS/NRE.
i- Nompriority hazardoss subs

3- Total VOC's do not mclude the hhly bottle and sampling contaminants sethylene chloride and acetone, or other probable contaminants with footnote B,
= WLS.EPA 18-day health advisory level.

NOTE: SRMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE BUT ONLY DETECTED COMPOUNDS ARE LISTED




TABLE 4-14
GROUNDWATER ORGANIC RESULTS (ug/L)
DEEP & INTERMEDIATE MONITORING WELLS
ECC Site RI Report

DEEP WELLS INTERMEDIATE WELLS
Sasple Location: 1C-981 1t 2L-081 oC-81 -0t -9 AC-081 4C-082 AC-01 28~001 2p-81
Date Sampled: 07-18-83 11-29-83  @7-18-83  11-23-83  97-18-83 11-30-83  07-18-83 @7-18-83 11-33-81 97-13-83 11-25-83
TTR Nusber: 52378 5288 Q3 528086 373 52808 374 52375 52889 23N 52685

VILATILE DETECTRBLE  QUALITY

COMPOLNDS LINITS  CRITERIA ¢
BENZENE 5 .67 g
1y 1y {-TRICHLORDETHANE 5 1999 d
1, 1-DICHLORDETHANE 13 9% g
CHLORCF Ot 5 8193
B BREERE e T s teeettteeertatrarenrhtreeserushesaranenernsaren
TRANS-1, 2-DICHLGROETHENE 5 .-
TRANS-1, 3-DICHLOROPROPENE 87 d
ETHYLBENIENE AN d
NETHYLENE CHLORIDE 5 .19y 9K 9 KB 5K 12.4 8 g K 3K
mmommmcgo.xg; ....... S eteetrenennenras
T0ULENE 5 15000
TRICHLOROETHENE e.8q
VINYL CHLORIDE S 204
TR T s g g Y s
2-BUTANDNE 5 -
STYRENE i 5 %8 h 5K
TOTAL XYLENES 148 » 9K
TOTAL VOC's 3 ’ ] 5 9 ] ) 9 ) ) 0 ]

BASE/NELITRAL CONPOUNDS
FLUORANTHENE 2 188 d
1SOPHORONE -] 559 d
N-N1TROSUD1PROPLYAMINE
nls(ammx ) HTHALATE A 21004
DIETHYL AIRATE R X
2 2.0030 4

PYREE % 6.0y
TOTAL BRSE/NEUTRAL CONPOLNDS 8 ] ) 0 ] ] [} ) ] ? )

TENTATIVELY

IDENTIFIED COMPODMDS @

1, 1-OXYBISETHANE

2-METHVL -2-BUTANOL

TETRAHYDROFURAN

TRIPHENYLESTER PHOSPHORIC ACID
FOOTNGTES:

A Tentatively identified compound concentrations are estimated. 8 1:1 response is assused. o

B. Analyte has been found in the laboratory or field blank as well as the sample. Indicates probable contamination.

C. fpplies to pesticide parameters where the identicication has been confirwed by 6C/MS. o o

J. Indicates an estimated value. When mass spectral data indicates the presence of a cospourd that meets the identification criteria
and the result is less than the specified detection limit but greater than zero.

K. Actual valuey -lthm the limitations of the wethod is less than the value given

A~ Not ml{”

c- U.S.EP mkm Mater Quality Criteria or National Drinking Water Standards.

d- Nater Quality Criteria for Husan Health - Towicity Protection (adjusted for consumption of water only).

e~ Secondary Drinking Water Standard.

=~

g~ Mater Quality Criteria for Human Health - U.S.EPA assigned carcinogen risk level of 10 -6 (adjusted for comsumetion of water only). One additional case of cancer in a population of 1,009,809

h- No adverse effect level calculated by NAS/NRC.
i~ Nonpriority hazardows substance

)- Total VOC's do not include the llknly bottle and sampling contaminants methylene chloride and acetone, or other probable contaminants with footnote B.
w U.S.EPR 18-day health advisory level. ]

NOTE: SAMPLES ANALYIED FOR ROUTINE ORGANIC PACKAGE BUT ONLY DETECTED COMPOUNDS ARE LISTED



was found at 30 ug/l, substantially higher than the water
quality criteria.

Organic groundwater contaminants in the shallow sand and
gravel aquifer were found in wells 7A, 8A, 9A, and 10A. The
following VOC's were most significant:

1,1-dichloroethane, well 8A

Chloroethane, wells 7A and 10A

1,1, dichlorocethene, wells 7A, 8A, and 10A
Trichloroethene, well 8A

0000

Figure 4-19 presents the distribution of total volatile
organics and total base/neutrals.

No organic groundwater contaminants were found in the wells
monitoring the deep confined aquifer.

In summary, the greatest organic contamination was found in
the shallow saturated zone at well 11A, with lesser amounts
at well 3A. The shallow sand and gravel aquifer was found
to be contaminated at wells 7A, B8A, and 10A. The deep aqui-
fer was not found to be contaminated.

Residential Well Results. Six residential wells were sam-
pled and analyzed for the full CLP inorganics and organics
data packages (Figure 4-20). Inorganic results are pre-
sented in Table 4-15. Quality assurance review of labora-
tory data found reliability of the inorganic analysis to be
strongly suspect and not considered useable. As discussed
in Chapter 3, however, previous analysis of residential well
samples has not found inorganics exceeding water quality
standards with the exception of one sample at the Jennings
well with lead at 93 ug/l.

Organic contamination was not found in any residential wells
although acetone was reported in one sample, likely intro-
duced during sampling.

CONCLUSIONS AND OBSERVATIONS

Onsite soil investigations showed soil to be heavily contam-
inated, primarily with organic contaminants. Results of the
hydrogeologic investigation have shown the existence of four
hydrogeologic units in the area, a shallow saturated zone, a
shallow sand and gravel aquifer, a clayey silt and silty
clay zone, and a deep confined aquifer.

Migration of soil contaminants to the shallow saturated zone
has occurred onsite as evidenced by high levels of contami-
nants in well 11A, Further leaching of soil contaminants to
the saturated zone is expected to be slowed due to the pres-
ence of a compacted silty=-clay cap on the northern half of



- - el ) LEGEND
ST e - . B -~ . T _ - o T . ’
ET . - - - . < . . ® HEMEDIAL INVESTIGATION MONITORING e L1
! - o . _ECC4A e __ _ i o ” - - ECC.ia
€CC 286@ - y - ECCeA @ ®eccac (CC A . - 7.&’(_(2 1 e o VOC TOTAL vGLATILE TIHULANICS fuyl)
e Q{»'—!i"—-‘é’;“iﬁ’%‘\ e— o --® yoc 107 =~ Lo, T @Eccia R ’ 1 BiN - TOTAL BASL RELTRALS iug/l)
ecc 2c8 —r T — g ~ . INOT INCLOUING BLANK, FIELD OR
ecc2a® ST e = - o B vOC 320 LABOHATORY INDUCLD CONTAMINATION:
voc---+ - = i . B/N 110 -
NOTE Al well I5¢3L0As dre apprax:mate

YEECLIA C cc 0a

1
. Kvocsz.oof W oca

L s

o 100 200
50 150
SCALE IN FEET
FIGURE 4-19

GROUNDWATER TOTAL VOLATILE
ORGANICS AND TOTAL BASE/NEUITRAL

CONCENTRATIONS (ug/l)
£CC RI REPORT



RWO04

Nonhﬁd;x L
. 7 . ¥ o
. a7 =

LEGEND

L] NORTHSIDE SANITARY LANDFILL

a ECC SITE

0 4000

S )
2000

SCALE IN FEET

FIGURE 4-20
RESIDENTIAL WELL

SAMPLING LOCATION
ECC RI REPORT




TABLE 4-15
RESIDENTIAL WELL INORGANIC RESWLTS fug/L)
ECC Site Rl Report

Sample Location: RWOA3 Ri0d4 RGOS RW98S (duplicate) RWod6 Rwad7 BLANK
Well Name: Bankert Rousch Jennings Jennings Holly Vardergriff
DETECTABLE (QUALITY
COMPOLND LINITS  CRITERIA c

ALLM NN 208 - (271 MTi (6611 131 9711 4381 4061
ANTIRONY I ) 146 d + 4 + + * [ *
ARSENIC 18 ) ) 28 7 23 mn 24 10
BARILM 19 1008 ) &) [5.5] 383 [ 278 [2.4] t
BERVLLILM 3 0.0039 g * + * * * 'l ¥
CADMILM 1 0, _ i ) + *
CALCTLM - - 351 ALOL 13008 3481 7208 1711 L
CHRONILM 10 E [ L] (3.6] [ + t (4.5]
COBALT 3 - + + + [} [8.9) {18.3] 3
COPPRER 9 1000 » + ¢ [42] ¢ + t (31

58 (14] 9.2) 2N (111 118 [ {391
LEAD S 8 3 * 6.2 + J * *
CYANIDE 19 200 d 4 + 13 t + + +
MAGNESILM - - 200 480 43900 oAd 26200 29 [
RANGANESE 19 e + ¢ 133 + 3.9 + t
MERCURY 0.2 1A d t * + * [
NICKEL L] 114 d {7 (1 (161 {7.8] £19.3] 81 +
POTRSSILM - — N/A N/R N/R N/A N/R N/A N/A
SELENIUM 2 10 ) L] [} t 3 * * +
SILVER 19 B t * 1] t n.7 ¥ +
So0IuM - i 380009 1538 363009 313091 260000 143000
THALLIUM 10 18 d [ + + [ [ + t
TIN 28 —_ 3 * * * L3 * L3
VANAD I ry '] _ [ g 3 + [ 3 & + [}
1IN 10 008 e + 4 134 # 49,2 t +
FOOTNOTES:

a- (A data indicate the presence of these wetal contaminants in the laboratory method blank
b~ This metal was aiso detected in the analysis of the field blank.
c- ULS.EPA Drinking Water Quality Criteria or National Drinking Water Standards. ]
d- Mater Ouality Criteria for Human Health ~ Tocicity Protection {adjusted for consusption of water only.)
e- Secordary drinking water standard. ] ] )
g- Water Quality Criter1a for Human Health - U.S.EPA assigned carcinogen risk level of 18 -6 (for consumption of water only). One additional case of cancer in a population of 1,000,308,
h- No adverse effect level calculated by NAS/NRC. )
i- Value has been corrected for the amount of contaminant in the lab blank.
é_ Primary drinking water standard.
- Value 1s estimated or not reported due to the presence of interference.
R- Seike sasple recovery is not within control limits.
[1- Positive values less than the contract required detection limit.
N/f- Not analyzed for. o
# Less than laboratory detection limit (laboratory did not specify the limit)
== Criteria has not been established for this cospound.



the site and the continued existence of the concrete pad on
the south half of the site.

The shallow sand and gravel aquifer has been shown to be
contaminated with inorganics and organics in well 7A and
lesser amounts of organics in wells 8A and 10A. Because of
the presence of the NSL site east of ECC, it cannot be de-
finitively stated that the source of contamination in wells
3A and 7A is ECC though the contaminants are consistent with
those found onsite. Organic contamination in wells 8A and
10A is likely due to onsite soils at ECC since they are
directly downgradient of ECC contaminated soils and not NSL.

Contamination of the shallow sand and gravel aguifer may
have occurred either via migration through the silty clay
till onsite or through contaminated water and sediment in
the former cooling water pond. As discussed perviously, the
cooling pond intersected the shallow sand and gravel aquifer.

The deep confined aquifer below the site has not been found
to be contaminated. Future migration of onsite contaminants
to the deep aquifer is highly unlikely due to the upward
vertical hydraulic gradient.

Migration of contaminants to the nearest residential wells
surrounding the site is not indicated by the results of the
residential well sampling.

SURFACE WATER AND SEDIMENTS

A well-developed drainage pattern exists in the area sur-
rounding the ECC site. The principal surface drainage fea-
tures are Eagle Creek and Finley Creek, an associated tribu-
tary. Two minor surface drainage features are adjacent to
the site. An unnamed ditch flows south along the eastern
site boundary and converges about 1,000 feet downstream from
the site with Finley Creek. The other unnamed ditch flows
southeast along the western and southern site boundaries
before discharging near the southeast corner of the site,
into the unnamed tributary of Finley Creek. Finley Creek
converges with Eagle Creek about one-half mile southwest of
the site. Eagle Creek then flows south for about 10 miles
before discharging into the Eagle Creek Reservoir. The site
is located outside the 100-year flood plain. Enclosed in
Appendix C of this report are aerial photographs and a
topographic map illustrating the area surrounding the ECC
and NSL sites.

Natural surface water runoff from the area surrounding the
site flows toward the unnamed tributary of Finley Creek or
toward Finley Creek. The ECC site has been capped with clay
as part of the surface cleanup activities. Surface water
runoff from the northern part of the site largely flows



south where a berm along the edge of the concrete pad redi-
rects runoff west to the ditch. Runoff from the concrete
pad flows south and is routed through a pipe at the south-
east corner of the site and to the unnamed ditch. Before
capping, runoff was directed to the cooling pond and occa-
sionally overflowed to the unnamed ditch.

SCOPE AND METHODS

The purpose of the initial surface water and sediment sampl-
ing effort was to determine the extent of contamination in
the unnamed ditch (east of the site), Finley Creek, and
Eagle Creek. Previous ISBH and USGS sampling efforts have
demonstrated contamination of surface water and sediment
downstream from the ECC and NSL sites as shown in Chapter 3.

Four surface water samples and six sediment samples were
taken on July 18, 1983, at locations in the unnamed ditch
and Finley Creek identified in Figure 4-21. Surface water
samples were collected at mid-depth of the stream with
stainless steel dippers. Sediment samples were a composite
of 6 to 14 cores from 1 to 3 inches long taken within a

10 foot square area. Details of sampling methods are
described in Appendix A.

Three onsite surface water samples were collected on Decem-
ber 12, 1984, during the Phase 3 monitoring well sampling
when sampling team members observed visibly contaminated
water ponding on the clay cap onsite. The samples were col-
lected from small areas of ponded water in the north half of
the site (Figure 4-22). The site had been capped with 1 foot
of clay previously. Sample bottles were filled by immersing
in the ponded water. Inorganic samples were field filtered
prior to preservation.

RESULTS

Surface water and sediment samples were analyzed for concen-
trations of pollutants in four categories: inorganics, vol-
atile organics, base/neutrals, and pesticides and PCB's.

A summary of inorganic results for the surface water samples
is presented in Table 4-16 and a summary of inorganic results
for sediments is presented in Table 4-17. Inorganic surface
water data show elevated concentrations of aluminum, iron
and manganese at SW-002 in the unnamed ditch upstream of the
ECC and NSL sites. All three of these constituents are at
levels above water quality criteria or standards at this
location as well as downstream of ECC and NSL at SW-003 and
SW-004. Manganese was also found at elevated levels at all
3 onsite sample locations. Mercury was found at SW-003 and
SW-004 though detection in the field blank indicates it to
be a sampling or laboratory contaminant. In summary,
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inorganic results do not show contamination of offsite sur-
face water from either ECC or NSL at the locations sampled.
Onsite inorganic contamination is limited to manganese.

Sediment inorganic results downstream of ECC showed only
lead at concentrations above upstream levels. Lead was

48 mg/kg at SD-005 in the unnamed ditch whereas upstream of
ECC and NSL it was 11.5 mg/kg. At location SD-005 the con-
taminant source could either be ECC or NSL.

Organic results are summarized in Tables 4-18 and 4-19 for
the surface water and sediments, respectfully. Organic con-
tamination of offsite surface water was limited to location
SW-004. Compounds found at concentrations exceeding quanti-
fication limits were chloroethane, 1,l1-dichloroethane,
1,1,1-trichloroethane, vinyl chloride, trans-1,2-dichloro-
ethene and trichloroethene. Only 1l,1-dichloroethane, vinyl
chloride, and triggloroethene exceeded EPA water quality
criteria at the 10 cancer risk level.

Five tentatively identified organic compounds were also
found in SW-004, though only one compound was confirmed in
the duplicate sample.

Three additional compounds (methylene chloride, o-xylene,
and tetrachloroethene) were detected in surface water sam-
ples; however, concentrations were below gquantifiable lim-
its. Contamination of samples by methylene chloride is
probably due to sample bottle contamination. Bis (2-ethyl-
hexyl) phthalate was also detected in the upstream sample
SW-002, but only in concentrations below the quantifiable
limit.

Onsite ponded water was found to be contaminated with vola-
tile and base/neutral compounds. All three locations showed
contamination with location SW007 showing higher levels and
more compounds. Several of the volatile compounds had also
been detected at the offsite location SW-004. These were
1,1,1-trichloroethane, 1,2-transdichloroethene, tetrachloro-
ethene and trichloroethene.

ECC site records and chemical analysis data are consistent
with the ECC site as the source of contaminants identified
at location SW-004. ECC site records report that chlori-
nated hydrocarbon solvents were processed at the facility.
Further, drainage patterns direct over land flow from the
vicinity of the ECC and NSL site towards sampling location
SW-004. Sampling location SW-003 is approximately 750 feet
upstream of location SW-004 on Finley Creek but receives
runoff only from the NSL site. Surface water from this
sampling location was not found to be contaminated by chlo-
rinated hydrocarbons.



ORGANIC ANALYTICAL RESULTS (UG/L)
SURFACE WATER SAMPLES

Table 4-18

Indicates an estimated value.

Blank = not detected.

GLT360/21

ECC SITE
SW-001 SW-002 SW-003 SW-004-~01 SW-004-02 Blank SW-007 SW-008 SW~009
7/18/83 7/18/83 7/18/83 7/18/83 7/18/83 7/18/83 12/12/89 12/12/89 12/12/89
Compound
Base/Neutral Compounds?®
4-chloro-3-methyl phenol 30°
phenol 92
2-methyl phenol 27
4-methyl phenol 89 120
bis(2-ethylhexyl)phthalate <20 c
di-n-octyl phthalate 17
isophorone 240 87 86
Volatiles®
1,1,1-trichloroethane 120 110 56 42 6
1,1-dichloroethane 45 45
chloroethane 12 12 c
1,2-transdichloroethene 330 330 34 6
methylene chloride <5 <5 <5 <5 <5 3,100 83 86 3¢
tetrachlorethene <5 <5 29 18 s
trichloroethene 67 68 240 160 13
vinyl chloride 10 11 c c
ethyl benzene 13 2
toluene 82 26 6
acetone 1,100 220 30
2-butanone 560 150c 16
total xylenes 47 16 11
Nonpriority Pollutants/
Hazardous Substances
o-xylene <5 <5
Tentatively Identified Compounds
1,1,1-trichloro-1,2,2-trifluoroethane 13 14
trichloroethene 6.9
2,3,4-trimethylhexane 14
2,4-dinethylheptane 22
1,4-dioxane 10
tetrahydrofuran 7.1
gQA review identified base/neutral results of 7/18/83 samples as semiquantitative because the average surrogate recovery is <40 percent.

QA review identified the volatile results of 7/18/83 samples acceptable due to good QA analytical results despite the fact that the analyses
were run after expiration of the acceptable holding period.
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Table 4-19
ORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLING

ECC SITE
a SD—004b
Compound SD-001 SD-002 SD-003 SD-004 (Duplicate) SD-005 SD-006 Blank
Base/Neutral Compounds
bis(2-ethylhexyl)phthalate c 912
benzo (a) anthracene 440c
benzo(a)pyrene , 800c
benzo (b) fluoranthene < 800
benzo (k) fluoranthene 8002
chrysene 440c
benzo(ghi)perylene < 800c
dibenzo(a,h)anthracene 800c
indeno(1,2,3-cd) pyrene < 800
Volatiles
methylene chloride < 4,5 < 4.8 6.1 2.5 <3 9.1 < 4.4 < 3.6
fluorotrichloromethane < 4.8
Nonpriority Pollutants/
Hazardous Substances
benzoic acid < 4,000
4-methylphenol 960 680
TENTATIVELY IDENTIFIED COMPOUNDS
c
Base/Neutral Compounds
dichloromethane 170
2-methyl-1-pentene 860
1,3-dimethylbenzene 310

aConcentrations expressed as ug/kg per dry unit weight except SD-004 and SD-004 duplicate.
Concentrations reported per wet unit because sample gquantities were
cinsufficient to determine dry unit weight.

Base/neutral analysis results were determined to be semiquantitative due to i

low recoveries in surrogate samples.

GLT360/57
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nalysis of these results, the following conclusions

Surface water runoff from the ECC site is directed
towards the unnamed tributary of Finley Creek or
towards Finley Creek.

Inorganic contamination of surface water does not
appear to be occurring offsite in the vicinity of
ECC.

Inorganic sediment contamination in the vicinity
of ECC is limited to lead in the unnamed ditch.

Organic contamination of offsite surface water is
limited to location SW=-004. Contaminants consist
almost entirely of chlorinated hydrocarbons.

Surface water ponded on the clay onsite was found
to be contaminated with a variety of base/neutral
and volatile compounds.

ECC site records and chemical analysis data are
consistent with the ECC site as a source of or-
ganic contaminants detected in location SW-004.

Organic contamination of sediments possibly result-
ing from the ECC site was found at SD-005
(bis(2-ethylhexyl)phthalate) in the unnamed ditch
and SD-004 in Finley Creek (4-methylphenol).



Chapter 5
CONTAMINANT MIGRATION AND FATE

INTRODUCTION

This chapter is divided into two sections: general discus-
sion of the present and potential pathways of contaminant
migration in terms of the possible receptors; and a discus-
sion of the migration and fate of contaminants at the ECC
site. Due to the large number of contaminants found onsite,
specific indicator chemicals were chosen as representative
of the range of contaminants based on concentration, migra-
tion potential, degradation rates, toxicity, and carcinogen-
icity. The indicator chemicals chosen are listed in Table 5-1.
Methylene chloride is included as an indicator even though
it was found in groundwater blank samples because of the
high levels found in soil samples.

POTENTIAL PATHWAYS OF MIGRATION

CONTAMINANT SOURCE

As a result of initial remedial measures, the original
sources of contamination at the ECC site have been elimi-
nated. The current source at the site is the subsurface
soil which contains high concentrations of organic compounds
as described in Chapter 4. -

PATHWAYS

Figure 5-1 illustrates the potential pathways for contami-
nant migration.

Onsite Soils

Although the ECC site was covered with a clay cap upon com-
pletion of surface cleanup activities, samples from ponding
surface water indicated the presence of organics. Though
soil samples of the cap were not analyzed as part of the RI,
it is presumed they are contaminated with the organics de-
tected in the ponding surface water samples. The clay that
was used to cap the ECC site was obtained from borrow areas
at NSL. One soil sample of the borrow material was analyzed
for volatile organic priority pollutants and heavy metals,
as part of the emergency response effort. The results of
borrow material analysis is presented in Table 5-2. These
contaminants could volatilize or be transported as dust par-
ticles entrained by wind or transported in surface water
runoff. Below the cap, heavily contaminated soil could be a
risk to receptor populations since any future excavation
might bring contaminants to the surface. Once chemicals are
at the surface, receptors (plants and wildlife, as well as
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Table 5-1
INDICATCR CHEMICALS AT ECC

Chloroform

Methylene Chlcride
1,1,2-Trichlorcethane (1,1,2 TCA)
1,1,1-Trichlcroethane (1,1,1 TCA)
Trichlorcethene (TCE)
Tetrachloroethene (PCE)
Ethylbenzene

Toluene

Phencl

PCB's

Bis(2-ethylhexyl)phthalate
Di-n-butyl phthalate

Diethyl phthalate

Dimethyl phthalate
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Table 5-2
SOII, ANALYSIS OF BORROW MATERIAL USED TO
CAP THE ECC SITE IN NOVEMBER, 1984

Compound Concentration (ug/kg)
Benzene 16
Carbon tetrachloride 44
Ethylbenzene 16
Toluene 31

Concentration (mg/kg)

Cadmium 1.5
Nickel 30
Copper 13
Chromium 8
Zinc 50
Lead 7.3
Antimony £2.5
Silver £0.5
Beryllium £0.25
Mercury £0.015
Arsenic £7
Selenium <7
Thallium £2.5

GLT360/99



humans) may be subject to inhalation, ingestion and direct
contact of harmful compounds.

Transport of contaminants from onsite soils is also likely
through leaching. As water infiltrates through the contam-
inated soil, it will desorb many compounds and eventually
leach into the groundwater in the shallow saturated zone.
This is presently the case as the groundwater samples from
the shallow saturated zone were found to be contaminated
with volatile organics.

Groundwater

Once contaminants have entered the groundwater, several path-
ways of migration are possible. As mentioned previously in
this report, four hydrologic units are located under the ECC
site. In the past, contaminants could potentially migrate
downwards from the shallow saturated zone and contaminate
the lower sand and gravel aquifer. Low level contamination
found in the shallow sand and gravel aquifer onsite indi-
cates that this probably has occurred. Alteration of site
characteristics during surface cleanup, however, has made
this an unlikely migration pathway presently or in the
future. The cooling pond, which was hydrologically con-
nected to the shallow sand and gravel aquifer, has been
cleaned of contaminated water and the majority of contam-
inated sediments, and backfilled with clean fill material.
Onsite ponding water has also been removed, thus eliminating
the downward vertical gradient. Water can no longer pond
onsite, and vertical gradients between the shallow saturated
zone and the shallow sand and gravel aquifer are upward.
However, future excavation at the site could cause ponding
of water onsite and reverse the gradient and enable downward
migration of contaminants into the shallow sand and gravel
aquifer. Also, some contaminated sediments remain in the
cooling pond and may cause continued contamination of the
sand and gravel aquifer.

Evidence of downward migration of contaminants from the
shallow sand and gravel to the deep confined aquifer was not
found and is highly unlikely now or in the future due to the
upward vertical gradient. Existing low level contaminants
in the shallow sand and gravel aquifer will likely migrate
south and discharge to the unnamed ditch or Finley Creek.
Receptors could potentially contact the groundwater if pot-
able wells are constructed within the zones of contami-
nation.

In summary, the most probable pathways for contaminant tran-
sport in the groundwater are through migration from the
shallow saturated zone or from the shallow sand and gravel
aquifer to the unnamed ditch or Finley Creek.



Surface Waters

Both the unnamed ditch and Finley Creek receive groundwater
and surface water runoff from the ECC site. Contaminants in
the surface water may volatilize, precipitate or adsorb in
sediments, or remain in solution and be transported down-
stream to Big Eagle Creek and eventually the Eagle Creek
Reservoir. Receptors may be exposed by wading in the creek,
ingesting contaminated water, or ingesting fish which have
biocaccumulated contaminants.

Sediments

Contaminants within stream sediment may dissociate and reen-
ter solution or may be scoured and resuspended in high flow
and carried downstream. During low flow periods contami-
nated sediments may be exposed along the stream banks and
may be transported as dust.

MIGRATION AND FATE OF INDICATOR CHEMICALS

Given the nature of contamination at ECC and the potential
pathways of migration, indicator chemicals were assessed in
terms of their behavior in soils, groundwater, and aquatic
systems. Emphasis was placed on the mobility and persis-
tence of each chemical. Mobility is important because it
determines the rate of chemical migration away from the
site. Persistence is important because it determines if a
chemical will remain in the environment long enough to reach
a receptor.

CHARACTERIZATION OF INDICATOR CHEMICALS

Table 5-3 lists some of the important physical-chemical pro-
perties of each indicator chemical. No inorganics were se-
lected as indicators since only cadmium, lead, and zinc were
found at concentrations above typical ranges in more than
one sample. Considering the soils characteristic of the
site and the physical-chemical properties of the inorganics,
transport will be minimal.

It is important to note that the actual migration and fate
of the contaminants depend largely on the physical-chemical
features of the site such as temperature, pH, percent soil
moisture, geochemistry, soil type, and oxidation-reduction
potential. Other factors that must be considered are poten-
tial reactions between chemicals and the formation of trans-
formation byproducts. For example, under certain conditions
tetrachloroethene is believed to breakdown to trichloroethene,
and then to the "cis" form of dichloroethene and then to
vinyl chloride. Each of the byproducts are compounds that
would pose a health threat to receptors. It is beyond the
scope of this project to research the migration and fate of

5-6



Table 5-3

PHYSICAL~-CHEMICAL PROPERTIES OF INDICATOR ORGANICS

Boiling
Molecular Poing Vapor Pressure Solubility
Weight (°C) (torr) (mg/L} Log Kow" Kka®
Volatile Organics
d d
1,1,2-trichloroethene 133.41 133.8 19d 4,500 2.17 0.18
1,1,1-trichloroethane 133.41 74.1 97.0d 480-4,400 2.17 0.18
Tetrachloroethene 165.83 121.0 14.0d 150-200 2.88 0.9%4
Trichloroethene 131.39 87.0 57.9d 1,100f 2.29 0.24
Toluene 92.13 110.6 28.7d 535f 2.69 0.60
Chloroform 119.38 61.7 150.5d 8,200d 1.97 0.12
Methylene chloride 84.99 39.8 350.0d 20,000d 1.25 0.022
Ethylbenzene 106.2 136.2 7 152 3.15 1.74
Acid Compounds
f f
Phenol 94.11 181.8 0.8 93,000 1.46 0.036
Base/Neutral Compounds
d £
Bis (2-ethylhexyl)phthalate 391.0 386.9 0.01d 1.3f 8.7 660,000
Dimethyl phthalate 194.2 282.0 0.01h 896f 2.12 0.16
Diethyl phthalate 222.2 298.0 0.05 4,320 3.22 2.05
Di-n-butyl phthalate 278.3 340.0 0.1g 13 5.2 195
Other Organics
=-5f
PCB 1260 375.7 - 4.05x10_ 0.0027 7.14 17,000
1232 232.2 - 4.06x10 1.45 3.2 1.95
:Boiling point at 760 torr.

ctorr = 1 mm of mercury (Hg).

Kow = octanol-water partition coefficient.
dVapor pressure/solubility at 20°C,
eK = soil-water partition coefficient
Vapor pressure/solubility at 25°C.

:Vapor pressure/solubility @ 115°C

Vapor pressure/solubility @ 70°C.

GLT301/60



all the byproducts; however, their significance should be
recognized.

Table 5-4 provides a summary of the environmental behavior

of the indicator organic compounds. Summaries are provided
for three key sectors of the environment: subsurface soils
and groundwater, surface soils, and aquatic systems. Poten-
tial transformation and transfer mechanisms are listed for
each indicator chemical. Transformation mechanisms act to
change the form of a chemical, while transfer mechanisms
partition the chemical between media (e.g., volatilization

is a water-air transfer; sorption is a water-soil transfer).
The persistence of a chemical in a given sector of the envir-
onment is generally controlled by transformation mechanisms
and volatilization. Chemical mobility in a given sector is
mainly controlled by sorption. Both tables list if the mech-
anism has a significant (S), insignificant (I), or moderate
(M) impact on behavior. In cases where the significance is
uncertain or dependent on environmental conditions, the mech-
anism is denoted as possible (P).

Environmental behavior profiles are provided in Appendix C
for each indicator chemical. The following section summar-
izes site characteristics important to contaminant transport.

KEY SITE CHARACTERISTICS

Groundwater

The key site characteristics are rate of leachate flow to

the shallow saturated zone and travel time of groundwater
from the site to both the unnamed ditch and Finley Creek.
Using an estimated 7.8 inches of recharge water per year to
the shallow saturated zone, the leachate rate was calculated
as 568 gallons per year per square foot (200 liters/per year
per square meter). Groundwater velocities for the shallow
saturated zone were calculated assuming flow from the east-
ern portion of the site is directed to the unnamed ditch and
that flow from the northern and western portions is directed
to either the unnamed ditch or Finley Creek. The average
horizontal gradient for the eastern portion was estimated to
be 0.05 feet per foot and for the northwestern portion to be
0.02 feet per foot. An effective porosity of 0.10 was useg5
and the average hydraulic conductivity was estimated as 10
centimeters per second. The resulting groundwater velocities
are 1.0 ft/yr for the northwestern portion and 2.6 ft/yr for
the eastern portion. Contaminant velocities and travel times
were then calculated using retardation factors.

In the shallow sand and gravel aquifer, the avergge hydg@u-
lic conductivity was estimated to range from 10 to 10
centimeters per second and the porosity was assumed to be
0.30. Using an average gradient of 0.03 feet per foot, the



Table 5-4 (Page 1 of 2)
SUMMARY OF ENVIRONMENTAL BEHAVIOR OF INDICATOR ORGANIC COMPOUNDS IN
SUBSURFACE SOILS, GROUNDWATER, SURFACE SOILS AND AQUATIC SYSTEMS

Subsurface Soils and Groundwater Surface Soils
Transformation Transfer Transformation Transfer
Comp d Oxidation Hydrolysis Blodegradation Sorption Oxidation Hydrolysis Photolysis Blodegradation Volatilization Sorption
1,1,1-Trichloroethane 1 6 mos - 1yr »” 1 1 P 1 1 s 1
1,1,2-Trichl oroethane 1 6 mos - 1 yr P 1 1 P 1 1 s 1
Tetrachloroethene 8.8 mos 1 P 1 P 1 1 1 s 1
Trichloroethene 10.7 mos I " I [ 4 I 1 I S 1
Toluene I 1 Pb 1 P 1 )4 Pb S 1
iloroform 1 1-3,500 yrs ® 1 1 P 1 P s 1
Methylene Chloride I 1-704 yrs P I I P I P S 1
Ethylbenzene I I P I P I P P S 1
Polychlorinated Biphenyls 1 1 days-losib'e s 1 1 P days-nos® sos-yrs s
Phenol 1 1 S I P 1 P S P I
Phthalates I I P Sf I P I P I Sf

Notes: S = Significant
1 = Insignificant
M = Moderate

P = Possible

Under anaerobic conditions.

Under aerobic conditions.

Clear, vell aerated systems,
Waters high in iron and copper.
Depends on degree of chlorination.
Depends on the compound

& 0 O
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Phthalates

Phthalate esters in the subsurface soil are already below
acceptable levels. The phthalates found at ECC exhibit a
range of physical-chemical properties. Bis(2-ethylhexyl)
phthalate and di-n-butyl phthalate both have low solubil-
ities and high soil-water partition coefficients. Diethyl
and dimethyl phthalate have much higher solubilities and
much lower partition coefficients. Consequently, the latter
two exhibit some mobility within the environment and will
leach from the contaminated soil into the groundwater. Only
trace concentrations of bis(2-ethylhexyl)phthalate and di-n-
butyl phthalate will appear in the groundwater:

Concentration (ug/l)

Average Maximum
Diethyl phthalate 100 2,000
Dimethyl phthalate 200 4,000
Di-n-butyl phthalate 1 20
Bis (2-ethylhexyl)phthalate 0.01 0.3

Estimated travel times from the eastern portion of the site
to the unnamed ditch range from 20 to 75 years for dimethyl
and 150 to 500 years for diethyl phthalate using 10 cm/
sec. Travel times for the northwestern portion of the site
are orders of magnitude higher.

Degradation will most likely occur since biodegradation is a
significant mechanism in the ultimate fate of the phthalate
esters. However, concentrations in the unnamed ditch are
estimated to be less than 8 ug/l assuming no degradation.
Estimated concentrations in Finley Creek are even lower and
will be reduced considerably if degradation is considered.

Volatilization of phthalates will not be a significant path-
way since they have very low vapor pressures. Phthalates
should not be able to migrate to surface water sediments
except in trace quantities unless there is direct runoff or
discharge to the creek. Once in the surface water the
phthalates will adsorb readily and tend to persist in the
sediments. Figure 5-4 summarizes the transport and fate of
phthalates at ECC.

PCB's

PCB's will tend to persist in surface and subsurface soils.
Some degradation may occur in onsite surface soils through
volatilization, photolysis, and biodegradation. Subsurface
degradation will be limited and (as with surface soils) will
vary with the type of PCB mixture.

5-18
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PCB's readily adsorb to soil and have low solubilities. Of
the two detected at ECC, only 1232 will leach into the
groundwater and only in trace concentrations (50 ug/l based
on average soil concentrations). PCB's are, however, not
likely to migrate within the aquifer. If PCB's enter the
ditch or creek by surface runoff or direct discharge, they
would absorb readily to the sediments. Figure 5-5 summa-
rizes the transport and fate of PCB's at ECC.

GLT301/57
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Chapter 6
ENDANGERMENT ASSESSMENT

INTRODUCTION

This endangerment assessment analyzes the potential human
health and environmental impacts of the ECC site in the ab-
sence of any remedial action (the no action alternative).

It has two components, the public health evaluation and
environmental assessment, which are discussed relative to
each of the appropriate environmental media: soil, sedi-
ment, groundwater and surface water. Potential receptors are
identified along with the hazardous substances present the
environmental media. Both the gquantitative and qualitative
impact of contaminants on the public health and the environ-
ment are evaluated.

PURPOSE

An endangerment assessment is a determination of the magni-~
tude and probability of actual or potential harm to public
health, welfare, or the environment by the threatened or
actual release of a hazardous substance. Before taking
action under Section 106 of CERCLA to abate the hazards or
potential hazards at a site, the EPA must be able to pro-
perly document and justify its assertion that an imminent
hazard exists. The endangerment assessment provides this
documentation and justification.

DEFINITION OF PROBLEM

Earlier chapters of this report have shown that environ-
mental media at the ECC site have become contaminated with
over 80 organic®and inorganic chemicals (Table 6-1). The
potential human health effects associated with exposure to
many of these chemicals affect a range of human organ sys-
tems including the respiratory, nervous, circulatory, diges-
tive, dermal, and urinary systems. Fourteen of the chemi-
cals found at this site are potential human carcinogens
(Table 6-2).

Chapter 5 of this report discusses the environmental fate
and transport of site contaminants. The primary releases
will be from soil to groundwater and then to surface water.

The population at risk consists of current and future human,
plant, and wildlife populations residing on or adjacent to
the ECC site. These populations are defined in greater
detail in the public health evaluation and the environmental
assessment in sections of this chapter.



Table 6-1 (Page 1 of 3)
SUBSTANCES DETECTED AT ECC DURING THE REMEDIAL INVESTIGATION

Offsite
Surface
Compound Soils Sediments Groundwater Waters
VOLATILES
Benzene Xs
Chlorobenzene X
1,1,1-Trichloroethane X S S
1,1-Dichloroethane 0 0 0
1,1,2-Trichloroethane X
Chloroethane 0 0
Chloroform X XS
1,1-Dichloroethene - X XS
Trans-1,2-Dichloroethene 0 S S
Trans-1,3-Dichloropropene X 0
Ethylbenzene X XS
Methylene Chloride X XS
Fluorotrichloromethane X
Tetrachloroethene X Xs XS —
Toluene X XS S
Trichloroethene X Xs Xs
Vinyl chloride X XS
Acetone 0 0
2-Butanone (MEK) 0 0s
4-Methyl-2-Pentanone 0
Styrene 0
o-Xylene X S 0
2-Hexanone 0
p-Chloro-m=-Cresol
Phenol X
Benzoic Acid 0 0
2-Methylphenol 1] 0
4-Methylphenol 0 0 0
BASE /NEUTRALS
1,2-Dichlorobenzene 0
Fluoranthene Xs
Isophorone X

X = Substances quantitatively assessed for risk in endangerment assessment.

0 = Substances not quantitatively assessed because a cancer potency or
acceptable daily intake value is not available.

S = Substance compared to standard, criteria, or guideline.

GLT412/30-1



Compound

Naphthalene
bis(2-Ethylhexyl) Phthalate
Benzyl Butyl Phthalate
di-n-Buyl Phthalate
di-n-Octyl Phthalate
Diethyl Phthalate
Dimethyl Phthalate
Crysene

Benzo(ghi) Perylene
Fluorene

Phenanthrene

Pyrene
2-Methylnapththalene

PCB'S/PESTICIDES

PCB-1232
PCB-1260

INORGANICS

Antimony
Arsenic
Aluminum
Barium
Berylium
Cadmium
Cobalt
Calcium
Chromium
Copper
Iron
Lead
Magnesium

Table 6-1 (Page 2 of 3)

Soils

> O O O O M X OMXO XO

MO O MOOMNMOOMWNX

Sediments

O 2 M O O M XM

o

Groundwater

Xs
XS

XS

mouza

X = Substances quantitatively assessed for risk in endangerment assessment.

0 = Substances not quantitatively assessed because a cancer potency or
acceptable daily intake value is not available,

S = Substance compared to standard, criteria, or guideline.

GLT412/30-2

Offsite
Surface
Waters



Table 6-1 (Page 3 of 3)

Offsite
Surface
Compound Soils Sediments Groundwater Waters

Manganese 0 0 S 0

Potassium

Sodium 0

Nickel X X XS

Selenium X XS

Mercury X X XS

Silver X X

Thallium X XS

Tin 0

Vanadium 0 0

Zinc X S

Cyanide X X

X = Substances quantitatively assessed for risk in endangerment assessment.

0 = Substances not quantitatively assessed because a cancer potency or -
acceptable daily intake value is not available.

.S = Substance compared to standard, criteria, or guideline.

GLT412/30
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POTENTIAL CARCINOGENS DETECTED AT ECC

Benzene
1,1,2-Trichloroethane
Chloroform
l1,1-Dichloroethene
Methylene Chloride
Tetrachloroethene
Trichloroethene
vinyl chloride

PCB (Total)
Arsenic

Berylium

Cadmium

Chromigm

Nickel

2potencies set by U.S. EPA Carcinogen Assessment Group (CAG)

éUIS. EPA' DeC. 1984)-

International Agency for Research on Cancer Classification

(WHO 1982):

1 - Human carcinogen
2A - Probable human carcinogen, positive animal carcinogen

Table 6-2

Carcinogen

By U.S. EPA

International Agency

Carcinogen for Research on
Assessmgnt Cancer Category
Group 1 2A 2B 3
X X X X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X
X
X X
X X

with limited evidence of human carcinogenicity.

2B - Probable human carcinogen, positive animal carcinogen

with insufficient data on human carcinogencity.
3 - Data inadequate to be classified as to carcinogenicity

in humans.

cCarcinogen by inhalation route only.

GLT360/71



Human exposure to contaminants is dependent on the environ-
mental media in which the contaminant is present and the
current and future use of the site and adjacent property.
Contact with contaminants by natural population is governed
by the environmental media contacted and the habitat and
range of the population. The potential exposure pathways at
ECC are listed in Table 6-3.

PUBLIC HEALTH EVALUATION

INTRODUCTION

The intent of the public health evaluation is to identify
potential threats to human health in the absence of remedial
action. It is assumed that the site has the potential for
unrestricted future development under the no action alterna-
tive. This public health evaluation section characterizes
the population at risk, describes the risk assessment ap-
proach, and presents summaries of the public health risk by
media. Appendix E presents the risk assessment by media in
greater detail.

Population at Risk

The ECC site is in Union Township of Boone County, Indiana.
The 1982 population of Union Township was 1,827. There are
no population projections available for Union Township at
present, however, based on past trends the population of
Union Township could double by the year 2000. The zoning
for the area around the site is shown in Figure 6-1.

There are approximately 30 residences within a % mile radius
of the ECC site. Assuming development of 1 acre lots, the
number of residences within a % mile radius of the ECC site
could increase to around 300. There are currently no hospi-
tals, schools, or nursing homes in the immediate area. Res-
idents could become potentially at risk if they contacted
contaminated soil, groundwater, surface water or biota on or
adjacent to the ECC site. Exposure will be limited by loca-
tion of residence (example: upgradient versus down gradient
from site), lifestyle (example: fishing versus not eating
fish), and frequency of contact.

The unnamed ditch flows into Finley Creek which empties into
Big Eagle Creek. Big Eagle Creek ultimately flows into Big
Eagle Creek Reservoir which is one of the drinking water
sources for Indianapolis. If contaminants reach the reser-
voir then users of the reservoir could be at risk.

Aggroach

The concentration of contaminants found in the environmental
media during the remedial investigation as well as



Release Source

Transport Media

Table 6-3
POTENTIAL EXPOSURE PATHWAYS

Exposure Point

1

10

11

12

13

14

Fugitive Dust

Volatilization
from sotl

Site runoff

Site runoff

Site runoff

Site runoff

Soil

Soil

Soil

Groundwater

Groundwater

Groundwater

Groundwater

Groundwater

GLT/360/66

Air

Air

Air

Surface Water

Surface Water

Surface Water
(fish)

Surface Water

Direct contact
Direct contact
Direct contact
Discharge to
surface wvater
Direct Use

(wells)

Direct Use
{wells)

Direct Use
(wells)

Direct Use
(wells)

Exposure Route

Onsite and Offsite Inhalation

Onsite and Offsite
Onsite and Offsite
Unnamed ditch/
Finley Creek/
Eagle Creek
Unnamed Aditch/

Finley Creek/
Eagle Creek

Unnamed ditch/
Finley Creek/
Eagle Creek
Unnamed ditch/
Finley Creek/
Eagle Creek
Onsite

Onsite

Onsite

Unnamed ditch/
Finley Creek/
Eagle Creek

Onsite

Onsite

Onsite

Offsite

Ingestion

Inhalation

Direct contact
(dermal absorption)

Inhalation of vola-
tilize compounds
{intermedia transfer
to air)

Ingestion of fish

Direct contact/
ingestion

Dermal absorption

Ingestion

Ingestion

Same as #3, 4, 5, 6

Ingestion

Inhalation

Dermal Absorption

Same as #11, 12, 13

Potential Population
Exposed

Human-current and future

Human-current and future

Human~-current and future

Human-current and future

Human-current and future

Human-current and future

Fish and other aquatic
species

Human-current and future

Human-current and future

Terrestrial species

Human-current and future

Human-current and future

Human-current and future

Human-current and future
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concentrations of contaminants projected (see Chapter 5) for
those media on the basis of the environmental fate and trans-
port are used in this evaluation. Complete exposure routes
are assessed using both present and predicted concentrations
of contaminants at exposure points.

The concentration of chemicals at exposure points is compared
to relevant or applicable standards, criteria, and guidelines
where appropriate. These include the Safe Drinking Water

Act Maximum Contaminant Levels (MCL's), and Clean Water Act
Ambient Water Quality Criteria.

The exposed population's current and projected intake of
selected compounds is estimated. This is performed for car-
cinogenic compounds and toxicants (noncarcinogens).

For the carcinogens present that are given cancer potencies
by the U.S. EPA Carcinogen Assessment Group (CAG) (U.S. EPA,
December 1984), an excess lifetime cancer risk is calculated
by each appropriate exposure route. Excess lifetime cancer
risk is defined as the incremental increase in the probabil-
ity of getting cancer compared to_ghe probability if no expo-
sure occurred. For example, a 10 excess lifetime cancer
risk would represent the risk resulting from an exposure
that would increase cancer incidence by one case per million
people exposed. The equation used for the estimation of
excess lifetime cancer risk assessments is:

Risk = 1 - exp(-[dose x cancer potency]l)

The use of this equation for computing risk is presented in
Appendix D.

A comparison is made, by exposure route, between the pro-
jected intakes for the potentially exposed population and

the acceptable intakes for each toxicant (noncarcinogen) €for
which an acceptable daily intake (ADI) has been established.
An ADI is the amount of toxicant (in mg/day for a 70 kg per-
son) that is not anticipated to result in any adverse effects
after chronic exposure to the general population including
sensitive subgroups (Dourson, Stara, 1983).

Some compounds do not have ADI's, cancer potencies, or stan-
dards and criteria. Of these compounds, those which are in
significant concentrations or are of toxicological/public
health importance are examined qualitatively.

Two exposure settings are defined to estimate the potential
risks from development and use of the site and the areas
adjacent. The residential setting assumes the potential for
construction of residences at or adjacent to the site. This
includes excavation of contaminated subsoil which could be
placed into a garden or child play area. Residents could

6-9



inadvertently ingest contaminated soil during outside activ-
ities and soil could be transported into the home on hands,
clothing, or by pets. Exposure to soil, however, is limited
by weather conditions. It is assumed that the shallow
groundwater below the site is used for domestic wells.

The adult worker setting assumes that a light industrial or
commercial development occurs at the site. As in the res-
idential setting, subsurface soil may be excavated during
the construction and left on the surface and the shallow
groundwater is used for wells. The workers are assumed to
spend a significant part of their day in outdoor activities,
but their exposure to the soil is also limited by weather as
well as duration of work periods.

Limitations

When assessing public health risk it is reasonable to be
conservative and assess upper bound situations. The risk
assessment process uses specific assumptions, generaliza-
tions and recognized standard estimations. These assump-
tions and estimations are listed in Table 6-4.

The risk assessment process involves considerable uncer-
tainty. The uncertainty is derived from availability of
data, scientific judgments and assumptions that may or may
not accurately reflect actual conditions. A listing of
these uncertainty factors is presented in Appendix D.

SOIL

The soil assessment is limited to subsurface soil exposure.
Exposure to contaminated subsurface soils could only occur
if the site is developed and soils are excavated. There is
indirect evidence from the site surface water data that the
"clean cover" of imported material in the northern area of
the site may be contaminated. Without soil data this sur-
face material cannot be assessed.

The ECC site was separated into two areas, northern (covered
by imported material) and southern (covered by cement pad)
(see Figure 4-2), for the evaluation of potential exposure
of the public to site contaminants in the subsurface soils.
The analysis is based on average and maximum contaminant
concentrations found in the soil test pits in the northern
area and the soil borings in the southern area.

For assessing the exposure to contaminated soil, the residen-
tial lifetime soil ingestion rate is estimated as 0.013 g/kg
body weight/day (about 9 ounces per year) and the occupa-
tional lifetime soil ingestion rate is estimated as

0.00013 g/kg body weight/day (about one-tenth ounce per
year). Adult soil ingestion could be as low as zero. It is
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Table 6-4 (Page 1 of 2)
RISK ASSESSMENT ESTIMATION AND ASSUMPTIONS

aAssumption or Estimation

Exposure constant over 70 years
Concentration of contaminants

constant over 70 years

Absorbed dose equal to 100% of amount
ingested

[}

Years in lifetime 70
Adult body weight 70 kg
Adult water consumption -
2L/day

Soil consumption:

10 grams/day/ - "pica" child;
1 gram/day/average child;

0.1 gram/day/adult;

0.5 gram/day/adult worker.

For carcinogens: lifetime
average water ingestion

rate (LAWI)=0.035 L/kg-body
weight/day; lifetime average
soil ingestion rate
(LASI)=0.028 g/kg body weight/
day

Correction of LASI to account

for climatic influence:

0.013 g/kg body weight/day for
residential setting;

0.00013 g/kg body weight/day
for occupational setting.

In calculating downstream concentra-
tions of contaminant dilution is only
mechanism for reducing concentration.

Comment
Conservative assumption.

Conservative assumption. Not
all degradation rates are
available.

Values for absorption
efficiency are not readily
obtainable. Using absorption
efficiency as low as 25 percent
would not reduce the excess
lifetime cancer risk level by
an order-of-magnitude.

U.S. EPA standard values used
in deriving risk

Based on work of Kimbrough,
et, al. (1984), and Schaum
(U.S. EPA, 1983).

These are age and time weighted
rates over a 70 year lifetime
to account for the relatively
higher ingestion rates per kg
of body weight in younger age
classes (see Appendix D).

See Appendix D.

Conservative assumption.
Actually volatilization would
be the major environmental
fate of volatile compounds.



Table 6-4

Assumption or Estimation

The site has the potential for
unrestricted future residential
and commercial development,

In assessing projected release
of contaminants from soil to
groundwater, the contaminants
are treated as if they release
at the same rate.

No degradation in groundwater,

Contaminants release at the
same rate from groundwater to
surface water.

Maximum concentrations in
groundwater are resprentative
of entire zone.

Values of less than
quantification limit are
treated as if they are equal to
the quantification limits.

Dilution of groundwater to
unnamed ditch is 1:600.

Dilution of unnamed ditch to
Finley Creek ranges from 1:2 to
1:40 and the dilution of Finley
Creek to Eagle Creek ranges
from 1:40 to 1:130.

No volatilization of compounds
in surface water.

GLT360/65

(Page 2 of 2)

Comment

Part of the definition of no
action.

The actual release ratio vary
by contaminant due to physical
and chemical characteristics.

Conservative assumption to
assess upper bound risk.

The actual release rates vary
due to physical and chemical
characteristics. Assumption
made to keep assessment simple.

Conservative assumption to
assess upper bound risk.

Conservative assumption to
assess upper bound risk.

Based on estimated groundwater
flow and estimated flow in the
unnamed ditch.

Based on limited USGS stream
gaging.

Conservative assumption to
assess upper bound risk.
Volatilization is likely.



assumed that exposure to contaminated soil is limited by
climatic conditions such as precipitation, or frozen ground.
In this area of Indiana, conditions suitable to limit expo-
sure occur 53 percent of the year (NOAA, 1980). See Ta-
ble 6-4 for exposure assumptions and Appendix D for a more
detailed description of derivation of soil exposures.

Ingestion

If the site is developed, outdoor activity on or adjacent to
the site by people and pets provides access to contaminated
soils. Contaminanted soil may be airborne during dry peri-
ods and adhere to hands and clothing, or it can be inhaled
and inadvertently ingested.

A summary of the estimated risks attributed to ingestion of
contaminated soil is shown in Table 6-5 (see Appendixes D
and E for more detail on the derivation of risks). For
example, the excess lifetime cancer risk for a residential
setting from the soilg in the northern portion of the ECC
site coyld be 4 x 10 for maximum concentrations and

4 x 10 for average concentrations. The primary chemicals
contributing to the risk are tetrachlorocethene, trichloro-
ethene, and PCB's.

Estimated daily chemical intakes in Table 6-6 show that
xylenes, lead, and ethylbenzene exceed published Acceptable
Daily Intakes (ADI's) at the ingestion rate of 10 grams of
soil per day and xylenes and lead exceed ADI's at the 1 gram
per day ingestion rate.

Dermal Absorption

The amount of soil that comes in contact with human skin
depends on factors such as behavior, soil type, weather con-
ditions, and exposed skin area. These factors are highly
variable, therefore estimation of dermal soil contact is
difficult. Additionally, dry absorption rates for the vari-
ety of compounds found in the soil are not available. The
data that do exist are based primarily on animal studies and
extrapolated to humans which introduces uncertainty because
of differences in skin properties. Because of these fac-
tors, a quantification of risk associated with dry absor-
ption of compounds in soil is impractical. Only the quali-
tative statement that dermal exposure could increase risk
can be made.

Dust Inhalation

Variables such as wind erosion, the organic content of soil,
exposed surface area, and body absorption mechanisms make
guantification of risk from dust inhalation difficult and



Table 6~5 (Page 1 of 2)
SUMMARY OF EXCESS LIFETIME CANCER RISK FROM INGESTION OF SOIL
FROM THE ECC SITE

Contaminant Major Total Excess
Concentration Chemicals Lifetime
Scenario Setting Location of Concern Cancer Risk
Max{mum Residential Southern Area Chloroform b x 10-5
Intermediate Tetrachloroethene
Soil Depth Trichloroethene
Maximum Occupational Southern Area Chloroform 4 x 10-7
Intermediate Tetrachloroethene
Soil Depth Trichloroethene
Average Residential Southern Area Chloroform 8 x 10.6
Intermediate Tetrachloroethene
Soil Depth TIrichloroethene
-8
Average Occupational Southern Area Chloroform 8 x10
Intermediate Tetrachloroethene
Soil Depth Trichloroethene
Maximum Residential Southern Area Trichloroethene Ix 10.8
Deep Soil Depth Chloroform
Tetrachloroethene
-10
Maximum Occupational Southern Area Trichloroethene 3x10
Deep Soil Depth Chloroform
Tetrachloroethene
-9
Average Residential Southern Area Trichloroethene 6 x 10
Deep Soil Depth Chloroform
Tetrachloroethene
-11
Average Occupational Southern Area Trichloroethene 6 x 10
Deep Soil Depth Chloroform

Tetrachloroethene



Contaminant
Concentration
Scenario

Maximum

Maximum

Average

Average

Maximum

Maximum

Average

Average

GLT90/35

Setting

Residential

Occupational

Residential

Occupational

Residential

Occupational

Residential

Occupational

Table 6-5

Location

(Page 2 of 2)

Northern Area
Shallow Soil
Depth

Northern Area
Shallow Soil
Depth

Northern Area
Shallow Soil
Depth

Northern Area
Shallow Soil
Depth

Northern Area
Intermediate
Soil Depth

Northern Area
Intermediate
Soil Depth

Northern Area
Intermediate
Soil Depth

Northern Area
Intermediate
Soil Depth

Major
Chemicals
of Concern

PCB
Trichlorcethene
Tetrachloroethene

PCB
Trichloroethene
Tetrachloroethene

PCB
Trichloroethene
Tetrachloroethene

PCB
Trichloroethene
Tetrachloroethene

PCB's
Arsenic

PCB's
Arsenic

PCB's
Arsenic

PCB's
Arsenic

Total Excess
Lifetime

Cancer Risk

b x 1070

-4

2 x10



Location

South Pad
Intermediste Depth

South Pad Deep Depth

North Test Pics
Shaliow Depth

Norcth Test Pits
Intermediate Depth

—_———

Chesical

Ethylbenzena
Xylenes
Lead

Cadmniua
Lead

.Co-poundl present did not exceed ADI.

wir/GLT90/13

AD1
{ug/day)

9,500
1,200
100

170
100

Table 6-6

SUMMARY OF COMPOUNDS EXCEEDING ACCEPTABLE DAILY INTAKE

FROM SOIL INGESTIION AT THE ECC SITE

Daily Chemical Intakes
Using Maximus Concentrations

Maximum @ 10 g» @1lgm @ 0.1 gm
Concentration Soll /Day Sotl/Day Soil/Day
ug/kg (ug/day) (ug/day) (ug/day)
1,500,000 15,000 1,500 150
6,800,000 68,000 6,800 680
376,200 3,762 376 38
27,000 270 2 3
415,200 4,152 s 5%

| [ [
Average Chemical Intakes

Using Average Concentrations
Minisum @ 10 gm @1 ge ® 0.1 g
Concentration Soil/Day So1l/Day Soil/Day
ug/kg (ug/day) (ug/day) (ug/day)
145,800 1,458 149 15
629,900 6,299 630 63
71,700 77 72 7
3,900 39 [ 0.4
60,200 602 6 6




tenuous. Only the qualitative statement that exposure
through dust inhalation could increase risk can be made.

SEDIMENT

For the assessment of human exposure to sediment, the un-
named ditch and the Finley Creek sampling points are treated
as separate exposure points. The analysis is based on maxi-
mum sediment contaminant concentrations attributable to the
ECC site at each point. The maximum concentrations are used
due to the limited number of sample points. It is assumed
that residences and work places are or could be adjacent to
areas of contaminated sediment and sediment may not be
covered by water during low flow periods of the year.

As with soils, both residents and adult workers in the area,
could incur health risks resulting from exposure to contam-

inated sediment during outside activities, or if sediment is
transported into houses on hands, clothing, or by pets. The
ingestion rates developed for soils are also used for sedi-

ments.

Ingestion

As a result of outdoor activity adjacent to the streams and
river, people and pets have access to contaminated sediment.
Contaminated sediment may be airborne during dry periods and
adhere to hands and clothing or be ingested.

A summary of the estimated risks attributed to ingestion of
contaminated sediments is shown in Table 6-7, (see Appen-
dixes D and E for more detail on the derivation of the
risks.) For example, the excess lifetime cancer risk for
the residential_fftting near sampling point 004 in Finley
Creek is 2 x 10 for maximum concentrations. The primary
chemical contributing to the risk is methylene chloride.
Estimated daily chemical intakes in Table 6-8 show that lead
exceeds a derived ADI at sampling point 004.

Dermal Absorption and Dust Inhalation

The same restrictions on the quantification of risk for the
dermal absorption and inhalation of soils also is true for
sediments.

GROUNDWATER

Groundwater is a major transport and release media for con-

taminants from the ECC site. The shallow saturated zone and
the shallow sand gravel aquifer are the two portions of the

groundwater impacted by contaminants from the ECC site.

Over 40 compounds are found in the groundwater with the vol-
atile compounds being of most concern. Any risk from
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Table 6-7
SUMMARY OF EXCESS LIFETIME CANCER RISK
FROM EXPOSURE TO SEDIMENT FROM ECC SITE
Contaminant Major Total Excess
Concentration Chemicals Lifetime
Scenario Setting Location of Concern Cancer Risk
i '9’—“ \
Maximum Residential 003 Methylene Chloride 5 x 10 i
-y il !
Maximum Occupational 003 Methylene Chloride 5x 10 . \
-11
Maximum Residential 004 Methylene Chloride 2 x 10 :
Maximum Occupational 004 Methylene Chloride 2 x 10-13 /
V/l
-11 /
Maximum Residential 005 Methylene Chloride 7 x 10 '
Maximum Occupational 005 Methylene Chloride 7x 10-13
wir/GLT90/15 /
— //,‘
y
¢
—_ ’ 5’\*
e
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Table 6-8
SUMMARY OF COMPOUNDS EXCEEDING ACCEPTABLE DAILY INTAKE
FROM SEDIMENT INGESTION AT THE ECC SITE

Daily Chemical Intakes
Using Maximum Observed Concentrations

Maximum @ 10 gm @1lgn @ 0.1 gp
ADI Concentration Soil/Day Soil/Day Soil/Day
Location Chemical (ug/day) ug/kg (ug/day) (ug/day) (ug/day)
SD003 : -
SDOO4L Lead 100 15,500 155 15 1
SD00S 8 -

aCompounds present did not esceed ADI.

wjr/GLT90/28




groundwater comes from it's direct use or the discharge of
groundwater to surface waters. Direct use of groundwater
would include either consumption for drinking and cooking or
from bathing. The discharge of groundwater to surface water
is addressed in the surface water section.

The current population at risk are the users of one domestic
well down gradient from the site, but prior to the discharge
of the aquifer to Finley Creek. Domestic well sample results
do not show any evidence of contaminants reaching this well.
It would appear that this exposure pathway is currently
incomplete.

Because of this, only future groundwater use, either res-
idential or occupational, is considered. The size of the
population that could use the groundwater would be limited
by the relatively small area underlain by the aquifer be-
tween the ECC site and the aquifers discharge to surface
water.

Risks are based on current data from the RI and projected
release of contaminants from the soil to the groundwater as
estimated in Chapter 5. Well Nos. 8A, 9A, and 10A represent
the shallow sand and gravel aquifer and well No. 11lA repre-
sents the shallow saturated zone (see Appendix E). For both
zones, contaminant concentrations found during the RI in
these wells are used to estimate risk under current condi-
tions. The projected releases to the shallow saturated zone
are used to estimate risk under future conditions in that
aquifer. The maximum concentrations are used from the RI
data and maximum and average concentrations are used for the
projected releases to the groundwater.

Appendix D presents derivation of ingestion and dermal ab-
sorption exposures. Appendix E presents the risk assessment
for the groundwater in detail. A summary is presented below.

Comparison to Standards, Criteria, and Guidelines

Table 6-9 compares the maximum value for each compound found
in wells representing the onsite aquifers (both shallow sat-
urated zone and shallow sand and gravel)to relevant or appli-
cable standards, criteria, and guidelines for the consump-
tion of water.

Iron exceeds the secondary MCL, which is not a health based
standard. This level is also found in the upgradient wells
and represent areawide concentrations. 1,1-dichloroethene
and_trichloroethene exceed the proposed MCL's and the AWQC

10 ~ cancer risk levels. Methylene chloride and tetrachloro-
ethene exceed the AWQC 10 cancer risk level. Trichloro-
ethene also exceeds the chronic health advisory level.



Table 6-9
COMPARISON OF GROUNDWATER TO STANDARDS AND CRITERIA

SDHA® SDWA® 4
Maximum® MCL MCL ARQC awgc®  Healtn! criterta
Compound Concentration Primary Secondary Toxicity 10-6 Advisory  Exceeded
SHALLOW SAND AND GRAVEL
AQUIFER:
Barium 353 1,000 - - - - Y
Chromium 13 50 - 50 - - N
Iron 2,545 - 300 - - - Y
Manganese 40 - 50 - - - N
Nickel 46 -(h) - 15.4 - -(j) Y
1,1-dichloroethene 8 7 - - 0.033 70 Y
Methylene chloride 64 - - - 0.19 150(j) Y
Tetrachloroethene 9 -(h) - - 0.8 20§§: Y
Trichloroethene 21 5 - - 2.8 75 Y
SHALLOW SATURATED ZONE
- CURRENT CONCENTRATIONS:
Trichlorcethene 28,000 S(h) - - 2.8 75(j) Y-
SHALLOW SATURATED ZONE
- PROJECTED CONCENTRATIONS:
(1)
Chloroform 10,000(400) 100 - - 0.19 ") Y
Methylene chloride 7,000,000(200,000) -(h) - - 0.19 1so§i) Y
1,1,1-trichloroethane 2,000,000(80,000) 200 - - 1,900 100 Y
1,1,2-trichloroethane 2,000(50) - - - 0.6 - Y
Tetrachloroethene 100,000(8,000)} " (h) - - 0.8 20:3; Y
Trichloroethene 600,000(200,000) 5 - - 2.8 75(1’ Y
Toluene 300,000(60,000) - - 15,000 - 340 Y
Ethylbenzene 80,000(10,000) - - 24,000 - - Y
Phenol 8,000,000(150,000) - - - 3,500 - Y
PCB 150(50) - - - 0.0006 - Y
a

All values in ug/L

Safe Drinking Water Act Primary Maximum Contaminant Level
Safe Drinking Water Act Secondary Maxisum Contaminant Level
Ambjient Water Quality Criteria - Toxicity Protection
Ambient Water Quality Criteria - 10-6 Cancer Risk

Health advisory for protection of most sensitive population
qOrqanoleptic criteria

Proposed MCL's

MCL for trihalomethanes

iChronic

10 Day

tr,

m o 0

NOTE: Concentrations in ( ) are average projected release concentrations.

GLT90/92



Projected concentration of chloroform, trichloroethene,
methylene chloride, tetrachloroethene, 1,1,l-trichloroethane,
1,1,2-trichloroethane, toluene, ethyl benzene, phenol and
PCB also would exceed standards and criteria.

Ingestion

Ingestion of groundwater could occur in both residential and
occupational settings. Table 6~10 summarizes the risk assess-
ment for the ingestion of the groundwater. 1In all setggngs,
the excess lifetime cancer risk is greater than 1 x 10

with risk associated with projected conggntrations in the
shallow saturated zone exceeding 1 x 10 ~. Use of the shal-
low saturated zone and the shallow sand and gravel aquifer
at the site could represent a potential public health risk
without remedial action.

It is unlikely that the shallow saturated zone groundwater
would be used as a water source due to the low hydraulic
conductivity of this zone. The shallow confined aquifer
would more likely be used. No new loadings into this zone
are expected because of the upward gradient in this aquifer.
It is possible that the concentration will decrease with
time due to degradation. Because of that, the risk may be
actually less.

Dermal Absorption

The dermal absorption of contaminants from groundwater would
occur during bathing or showering. This would occur under
the residential setting. Occupational showering and bathing
would be very limited and is therefore not assessed.

A variety of factors can affect exposure from skin absorp-
tion including concentration, temperature, hydration of
skin, duration and frequency of exposure. Skin absorption
rates for most chemicals do not exist, and rates that do
exist are for almost pure substances or high concentration
aqueous solutions. The rates are often based on laboratory
animal studies. While it is difficult to assess dermal ab-
sorption for many contaminants, it is possible to assess the
absorption of volatile compounds (see Appendix D). The
bathing risk estimation assumes that all of the compounds
remain in the water phase and do not volatilize.

The risks are summarized in Table 6-11. The risk associated
with bathing is roughly_gqual to the risk from ingestion and
are greater than 1 x 10 . In both exposures, the volatile
compounds are the chemicals of concern.

Under no action, bathing could represent a potential public

health threat. However, by not accounting for volatiliza-
tion, dermal absorption risks may be an overestimation.
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Table 6~-10

SUMMARY OF EXCESS LIFETIME CANCER RISK AND ACCEPTABLE DAILY INTAKE COMPARISONS

Contaminant
Concentration
Scenario

Current Values

Current Values

Current Values

Projected Values
(Maximum)

Projected Values
(Maximum)

Projected Values
(Average)

Projected Values
{Average)

GLT533/8

Setting

Residential

Occupational

Residential

Occupational

Residential

Occupational

Resjdential

Occupational

INGESTION OF GROUNDWATER AT THE ECC SITE

Aquifer

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Shallow
Sand and
Gravel

Shallow
Sand and
Gravel

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Shallow
Saturated
Zone

Major
Chemical (s)
of Concern

Trichloroethene

Trichloroethene

1,1 Dichloroethene
Tetrachloroethene
Trichloroethene

1,1 Dichloroethene
Tetrachloroethene
Trichloroethene

Methylene Chloride
Tetrachloroethene
Trichloroethene
Chloroform

PCB

Methylene Chloride
Tetrachloroethene
Trichloroethene
Chloroform

PCB

Methylene Chloride
Tetrachloroethene
Trichloroethene
Chloroform

PCB

Methylene Chloride
Tetrachloroethene
Trichloroethene
Chloroform

PCB

Total
Excess
Lifetime ADI
Cancer Risk Exceeded ?
-2
2x 10 Trichloroethene
-3
3 x10 Trichloroethene
7x10° No
1x 10.5 No —_
~1
8 x 10 1,1,1-trichloroethane
Toluene
Ethylbenzene
Phenol
Trichloroethane
Methylene chloride
-2
2 x 10 1,1,1-trichloroethane
Toluene
Ethylbenzene
Phenol
Trichloroethane
Methylene chloride
-1
1 x 10 1,1,1~trichloroethane
Toluene
Ethylbenzene
Phenol
Trichloroethane
Methylene chloride
-3
5 x 10 1,1,1-trichloroethane

Phenol
Trichloroethane
Methylene chloride



DERMAL ABSORPTION OF GROUNDWATER AT THE ECC SITE

Contaminant
Concentration
Scenario

Current Values

Current Values

Projected Values
(Maximum}

Projected Values
(Average)

GLT533/9

Table 6-11
SUMMARY OF EXCESS LIFETIME CANCER RISK

Aqu:fer

Shallow Sand and
Gravel

Shallow Saturated
Zone

Shallow Saturated

Zone

Shallow Saturated
Zone

Major Chemical
of Concern

1,1 bichloroethene
Trichloroethene

Trichloroethene

Trichloroethene
Methylene Chloride
Tetrachloroethene
Chloroform

Trichloroethene
Methylene Chloride
Tetrachloroethene
Chloroform

Excess
Lifetime

Cancer Risk

7 x 107°

2 x 102

7 x 1071

3 x 10



Vapor Inhalation

Vapors may be released from groundwater during use because
of physical agitation of the groundwater or water tempera-
tures raised above the volatilization point of the compound.
This could occur in a variety of ways including bathing and
cooking.

To model vapor release is difficult and information is lack-
ing on human inhalation and retention efficiencies for indi-
vidual chemical, therefore, it is not practical to estimate
exposures and risk associated with this exposure route.

Only the qualitative statement that exposure may occur and
increase risk can be made.

SURFACE WATER

The groundwater discharges to the unnamed ditch and Finley
Creek. The surface water is a major release pathway for
contaminants to leave the site. Fourteen compounds were
found at the Finley Creek downstream sampling point (004)
(see Tables 4-17 and 4-18). The volatile organic compounds
are of greatest concern in terms of risk.

In addition to the measured concentrations in Finley Creek,
it is possible to predict concentration in the surface water
based on the projected concentration of contaminants in the
shallow saturated zone (from Chapter 5) and anticipated dilu-
tion with surface water. Dilutions are based on estimates

of groundwater discharge to the unnamed ditch and Finley
Creek, and USGS stream flow measurements for the unnamed
ditch, Finley Creek, and Eagle Creek (see Table 6-4). Based
on this information risks associated with exposures at the
unnamed ditch, Finley Creek and Eagle Creek can be assessed.

The exposures that could occur at the surface waters would
include direct exposure through wading via dermal absorp-
tion, and inhalation of volatile organics and indirect expo-
sure by consumption of fish that have bioconcentrated con-
taminants from the surface water. Risks based on current
concentrations in Finley Creek and projected concentrations
in the unnamed ditch, Finley Creek, and Eagle Creek are as-
sessed. These exposures are assessed detail in Appendix E
and are summarized below.

Comparison to Standard

The current concentrations found in Finley Creek at SW004
and the projected concentration of contaminants in the un-
named ditch, Finley Creek and Eagle Creek are compared to
the ambient water quality criteria for ingestion of aquatic
organisms in Table 6-12. The concentration currently found
at Finley do not exceed the criteria.
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Table 6-12
COMPARISON OF SURFACE WATER CONCENTRATION TO AMBIENT WATER QUALITY CRITERIA FOR
INGESTION OF AQUATIC ORGANISMS

Projected Projected Ambient
Current Projected Concentration Concentration Water Quality
Concentration Concentration in Finley Creek in Eagle Creek Criterja-Ingestion
at SWO04 in Ditch ug/L ug/L of Aquatic Organism
Compound ug/L ug/L Max imum Minimum Max imum ug/L

1,1,1 Trichloroethane 120 100 50 5 1.2 1,030,000a
1,1 Dichloroethane 45 - - - - -
Chloroethane 12 - - - - -
1,2 Transdichloroethane 330 - - - - "o
Tetrachloroethene <5 10 6 0.6 0.14 8.85
Trichloroethene 67 300 100 10 2.4 80.7
Vinyl Chloride 10 - - - - 525
O~-Xylene <5 - - - - b
Methylene Chloride - 400 100 10 2.4 15.7
Toluene - 100 30 3 0.7 424,000%
Aluminum " 490 - - - - -
Iron 1,410 - - - - -
Manganese 130 - - - - -
Cyantde 0.008 - - - - 200::
1,1,2-trichloroethane - 0.08 .03 .003 0.0007 41.8
Phenol - 300 60 2 1.4 769,000
Chloroform - 0.6 0.2 0.02 0.005 15.7b
Ethylbenzene - 20 6 0.6 0.14 3,280°

:Based on toxici&;.
Represents a 10 cancer risk level.

GLT424/141




The projected conceggrations do exceed the ambient water
quality criteria 10 cancer risk for tetrachloroethene,
trichloroethene and methylene chloride in the unnamed ditch.
The maximum projected concentration (i.e., lowest dilutign)
of methylene chloride and trichloroethene exceed the 10
level in Finley Creek.

Dermal Absorption

Residents and visitors could be exposed to volatile chemi-
cals in the surface water by wading in the unnamed ditch,
Finley Creek and Eagle Creek during the warmer months of the
year. Assumptions concerning wading appear in Appendix D.
The actual population currently at risk is unknown but ex-~
pected to be small. The area is growing and the population
exposed could increase. The risks are summarized in Ta- _
ble 6~13. Wading in these waterways does not exceed 1 x 10
excess lifetime cancer risk. '

Ingestion Via Fish Consumption

Fish have been observed in Finley and Eagle Creek. Human
exposure to contaminants could occur from consumption of
fish that are caught if the fish have bioconcentrated sur-
face water contaminants. There were no fish samples taken,
therefore, literature values for bioconcentration factors
are used.

The current concentration measured in Finley Creek and as
the projected concentrations for the unnamed ditch, Finley
Creek, and Eagle Creek are assessed. The projected dis-
charge of PCB to the surface water is not included in the
assessment because the time frame for the migration of PCB's
from soil to surface water via groundwater discharge would
be orders-of-magnitude greater than the other compounds.

The results are summarized in Table 6-14.

The excess lifetime cancer risk from fish ingestion ggder
the current concentrations in Finley Creek is 1 x 10 ~. The
projected values for the unnamed ditch and Finley Creek (yn-
der the least dilution) are slightly greater than 1 x 10 ".

This risk estimation relies on a number of assumptions (see
Appendix E and Table 6-4) and projected values such that the
risks presented represent a conservative upper bound. It is
unlikely that a sufficient number of fish are residing in
the unnamed ditch to make the analysis realistic. It is
also unlikely that both fish and fishermen would be re-~
stricted to one stream segment. The approach that is taken,
is taken for simplicity sake and it's limitations are recog-
nized.



Table 6-13

SUMMARY OF EXCESS LIFETIME CANCER RISK

CURRENT CONDITIONS
l.ocation

Finley Creek

PREDICTED CONDITIONS?

Location
Unnamed Ditch
Finley Creek

Eagle Creek

FROM WADING - ECC

Risk

5 x 10

Risk

1 x 10°
7 x 10

2 x 10°

6 b
7 ¢

8 d

®Based upon the projected contaminant concentrations

Q0o

GLT424/137

released to the groundwater from the soil.
Assume 1:600 groundwater to ditch water dilution.
Assume 1:2 ditch to Finley Creek dilution.
Assume 1:41 Finley Creek to Eagle Creek dilute.



Table 6-14
SUMMARY OF EXCESS LIFETIME CANCER RISK
FROM CONSUMPTION OF FISH IN THE WATERWAYS AT THE ECC SITE

Location Scenario Risk
Finley Creek Actual Concentration 1 x 10-6
Unnamed Ditch Projected Concentration 6 x 10-6
Finley Creek Projected Concentration 3 x 10-6

(Least dilution)

Finley Creek Projected Concentration 3x 10
(Greatest dilution)

Eagle Creek Projected Concentration 5 x 10
(Least dilution)

GLT424/145



ENVIRONMENTAL ASSESSMENT

INTRODUCTION

This environmental assessment describes the current site
situation and the environmental conditions anticipated if no
remedial action is taken. This assessment identifies habi-
tats that are or could become contaminated, the types of
impacts that are likely and assesses the general signifi-
cance of the impacts.

Population at Risk

The population at risk would be the terrestrial and aquatic
animal species and associated plant communities that reside
on or include the ECC site and adjacent areas as part of
their range. This would include species that permanently
reside in the area as well as transient species. The popu-
lation at risk and their route of exposure include:

o Aquatic organisms, through contamination of sur-
face waters from runoff or discharges into them.

o} Local vegetation through contact with contaminated
sediment or dust.

o) Local fish, wildlife, and domestic animals, through
contact with or ingestion of contaminated vegeta-
tion, soil, sediment, or surface water.

The area is former agricultural land with second growth plant
communities in the fields and dense plant growth along the
waterways. The ECC site drains into the riverine type wet-
lands that are comprised of the unnamed ditch, Finley Creek
and Eagle Creek. There are no known designated critical
habitats for threatened or endangered species that are im-
pacted by the ECC site. There are no known endangered spe-
cies that inhabit the area around the ECC site.

Several of the compounds, trichloroethene and tetrachloro-
ethene are known to bioconcentrate. Food chain affects could
occur if fish are eaten by terrestrial organisms.

SOIL AND SEDIMENT

Some of the organic contaminants found in soil and sediment
bicaccumulate and tend to stay in the fatty tissue of ani-
mals once ingested. Eight of the inorganics found in the
soil (arsenic, cadmium, chromium, copper, cyanide, nickel,
lead, and mercury) and three of the inorganics found in the
sediment (cyanide, mercury, and lead) tend to adsorb on clay
and organic particles in the soil or sediment which ulti-
mately may be deposited on plants as dust. Animals may also



inadvertently ingest contaminated soil or exposed sediment
while grooming and feeding. Some of the compounds may be
taken up by plants and ultimately eaten by animals both of
which may or may not be adversely affected.

SURFACE WATER

The discharge of contaminanted groundwater would have the
reatest potential impact on the aquatic environments. To a
lesser extent surface runoff would also affect the aquatic
environments. The Depauw University study on trophic compo-
sition of the fish population suggests an impact on the
aquatic population in Finley Creek (see Chapter 3). This
impact can not be conclusively associated with the ECC site,
however. The State of Indiana's mussel biocaccumulation
study was inconclusive (see Chapter 3).

Table 6-15 compares concentrations found at sampling point
004 and projected concentrations in the unnamed ditch,
Finley Creek and Eagle Creek to ambient water quality crite-
ria and 96 hour LCS values. Concentrations do not exceed
either LC 0 values 8: water guality criteria for protection
of aquife% life under any of the conditions assessed .

SUMMARY

The major public health and environmental risks from the ECC
site derived in this endangerment assessment are outlined in
Table 6-16. Each risk is listed by pathway and the likeli-
hood of the risk is assessed. The major risks come from the
contaminated soil via direct contact and release of soil
contaminants to the groundwater and subsequent use of ground-
water for bathing and drinking water source. The current
population at risk is limited and while the area is pro-
jected to grow the impact of the ECC site appears to be
localized.

In conclusion, the site does pose a potential threat to the
public health, welfare, and environment, and a feasibility

study of remedial action to cost-effectively mitigate the
site hazards should be performed.

GLT90/5
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Compound

1,1,1 Trichloroethane
1,1 Dichlocoethane
Trans 1,2 Dichloroethene
Methylene Chloride
Tetrachloroethene
Trichloroethsene

vinyl Chloride
Xylene

Toluene

Phenol

Ethylbenzene

For flathead sinnow

a
b
crot bluegill

Finley
004 Concentration

ug/L

120
45

<5
<
620
10

Table 6-15

COMPARISON TO AMBIENT WATER QUALITY CRITERIA AND 96 HR LC

Projected
Unnamed
Ditch Concentration

ug/L

100

400

Ambisnt Water Quality Criteria listing of lowest adverse effects on aquatic life
Letbal concentratjon 50V over 96 hour period

da

GLT533/14

Maxisum
Projected
Finley Creek
Concentration

ug/L

50

100
6

50

Maximum
Projected
Eagle Creek
Concentration

ug/L

1.2

C

ARQC

Aquatic Protection

Acute

18,000

16,000

5,280
45,000

ug/L
Chronic




Pathway

Location

Public Health Evaluation

Soil - Direct
contact via
ingestion

Soil - Direct
contact via
ingestion

Soil - Direct
coatact via
ingestion

Soil - Direct
contact via
ingestion

Soil - Direct
contact via
ingestion

Sediment -
Direct Contact
via ingestion

Groundvater - via
ingestion

GLTS33/16-1

South Pad -
Intermediate
Depth

Northern Test
Pit Area -
Shallow Depth

Northern Test
Pit Area -
Shallow Depth

Northern Test
Pit Area -
Internediate
Depth

Northern Test
Pit Area -
Intermediate
Depth

Finley Creek
downstresa fros
ECC at high-
way 421

Onsite - Shallow
Saturated Zone

Table 6-16 (Page ) of ¢)

SUMMARY OF MAJOR RISK FROM ENDANGERMENT ASSESSMENT

RISK/EFFECTS
Excess Acceptable
Litetime Datly Intake Compounds
Setting Cancer Risk (ADI) of Concern C Probability
-5
Residential 4x 10_6 to - Trichloroethene Based on maximua Requires development of site -
8 x 10 Tetrachloroethene to average limited area of exposure.
concentration
-3
Residential 4x 10_‘ to - PCB's Based on maximums Raqulres development of site -
3Ix 10 Trichloroethene to average limited area of exposure.
Tetrachloroethene concentration
Residential - ADl's exceeded Xylene Based on maxisum Requires developsent of site -
at 1 gram/day Lead concentrations limited area of exposure.
ingestion rate
Residential 8 x 10:; to - PCB's Based on maximum Requires development of site -
2x 10 Trichloroethene to average limited area of exposure.
Tetrachloroethene concentration
Residential - ADI's exceeded Cadmium Based on saximum Requires development of site -
at 10 grams/day Lead concentrations limited area of exposure,
ADI exceeded at Lead
1 gram/day
Residential - ADI exceeded at Lead Based on maximum Requires exposure of or direct
10 graa/day concentration contact with sedisent. Season-
ally limited. Contamination
cannot be directly associated
with the ECC site.
-2
Residentisl - 1x lo_3 to AD[ exceeded at Trichloroethene Based on one No current exposures. Requires
current cootas- 3Ix1lo 10 gram/day sampling point development of site. Potential

inant levels

future exposed population
limited by size of area and low
permeability of water bearing
soil. Contaminant levels may
increase with time.




Pathway

Location

Groundvater - vis
ingestion

Groundwater - via
ingestion

Groundwater - via
ingestion

Groundwater - via
dermal absorption
(bathing)

Groundwater - via
dernal absorption
(bathing)

Groundwater - via
dersal absorption
{bathing)

GLT533/16-2

Onsite - Shallow
Sand and Gravel
Aquifer

Onsite/Offsite
Shallow
Saturated Zone

Onsite/Offsite
Shallow
Saturated Zooe

Ousite - Shallow
saturated zone

Onsite - Shallow
and and gravel
aquiter

Onsite/offsite
shallow satur-
ated zone

Setting

Residential
Occupational
current contam-
insnt levels

Residential
Qccupational
Project Maximum
Values

Residential
Occupational
Project Average
Values

Resjdent fal
Current contas-
inant levels

Residential -
Current countam-
inant levels

Residential
Projected Maximum
values

Table 6-16 (Page } of 4)
Excess Acceptable
Lifetime Daily Intake Compounds
Cancer Risk {ADI} of Concern C Probability
7x 10:5 to - 1,1-Dichloroethene Based on maxisum No current exposures based on
1x10 Tetrachloroethene concentrations residential well data.
Trichloroethene Limited potential future exposed
population. Upward gradient
should limit new contul‘nauon -
concentration and risk should
decline with time.
8 x 10:1 ADI exceeded Methylene Chloride Based on projected Requires development of site
2x10 ADI exceeded Tetrachlorcethene release from soil, surrounding area. Upper bound
Trichloroethene no degradation and value based on highest soil
Chloroform maxisus concentra- concentrations. Actual popu-
PCB tion lation using groundwater would
be limited by size of area and
low permeability of water
bearing soil.
1x 10_1 AD1 exceeded Methylene Chloride Based on projected Requires development of site
5x 10 ADI exceeded Tetrachloroethene release from soil, surrounding area. Upper bound
Trichloroethene no degradation and value based on highest soil
Chloroform average concentra- concentrations.
PCB ticn
1x 10_2 - Trichloroethene Based on one No current exposures. Requires
sampling point. developsent of site. Potentjal
Assumes no volatil- future exposed population
ization. limited by size of area and low
permeability of water bearing
soil. Contaminant levels may
increase vith time.
7x 10-7 - 1,1-Dichlorosthene Based on maxisum No current exposures based on
Trichloroethene concentrations. residentia) well data. Limited
Assuses no potential future exposed popu-
volatilization. lation. Upwared gradient should
limit nev contamination concen-
tration and risk should decline
with time.
7x10" - Methylene Chloride Based on projected

Tetrachloroethene
Trichlorocethene
Chloroform

release from soil,
no degradation,

no volatilization
and saxisus con-
centration

Requires development of site/
surrounding area. Upper bound
value based on highest soil) ccn-
centrations. Actual population
using groundwater would be
limited by size of area and low
permeability of water bearing
soil.




Table 6-16 (Page 3 of 4)

Excess Acceptable
Lifetime Daily Intake Compounds
Pathway Location Setting Cancer Risk {ADI) of Concern
Groundwater - via Onsite/offsite Residential 3 x 10-2 - Methylene Chloride
dermal absorption shallow satur- Projected Average Tetrachloroethene
(bathing) ated z200e values Trichloroethene
Chloroform
Groundvater dis-~ Finley Creek Actual S x 10.7 - Trichloroethene
charge to surface Concentrations
water - dermal
absorption fros
wading
Groundvater dis- Unnamed Ditch Projected lx 10:: - Trichloroethene
charge to surface Finley Creek Concentrations 7x m_a Tetrachloroethene
water - dermal Eagle Creek 2x10 Methylene Chloride
absorption from
vading
_6
Groundwater dis- Finley Creek Actual 1x10 - Trichloroethene
charge to surface Concentrations Tetrachloroethene
vater - fish bio-
concentration of
coutaminants -
busan ingestion of
fish
Groundwater dis- Unnamed Ditch Projected 6 x 10.6 - Trichloroethene
charge to surface Concentrations Tetrachloroethene
water - fish bio~ Methylene Chloride
coacentration of Chloroform

coataminants -
human ingestion of
fish

GLTS33/16-3

Comment

Probability

Based on projected
release from sotl,
no degradatjon,

no volatilization

Based on one
sampling point

Based on projected
concentrations over
a range of dilu-
tions. Assumes no
volatilization.

Based on one
sampling point and
literature values
for BCF

Based on projected
concentrations over

a range of dilutions.

Uses average soil
concentration as a
basis. Assumes no
volatilization.
Based on literature
values for BCF,

Requires development of site/
surrounding area. Upper bound
value based on highest soil
concentrations.

Assumes concentrations remain
constant., Cannot be definitly
assoclated with ECC. Limited
potential of exposed population.

Upper bound range of risk based
on average release from soil.
Limited potentially exposed
population.

Assupes: exclusive and active
fishing in Finley Creek; fish
reside exclusive in Finley Creek;
sufficient sport fish population.
Currently exposed population
unknown but estimated to be
small. Same comments for future.

Values are upper bound range.
Exposed population unknown but
estimated to be small. Assumes:
exclusive and active fishing in
creek; fish reside exclusively in
creek; sufficient sport fish
population. Volatilization
should reduce concentration.




Pathvay

Groundwater 4ts-
charge to surface
vater - fish bio-
concentration of
contaminants -
human ingestion of
fish

Groundwater dis-
charge to surface
wvater - fish bio~
concentration of
contaminants -
buman ingestion of
fish

GLTS33/16

GLT533/16-4

Location

Finley Creek

Eagle Creek

(Page 4 of 4)

Acceptable
Daily Intake
(ADI} of Concern

Compounds

C I

Probability

Excess
Lifetime
Setting Cancer Risk
-6
Projected 3x 10- to
Concentrations 3 x 1o
-8
Projected S x 10
Concentrations

Trichloroethene
Tetrachloroethene
Methylene Chloride
Chloroform

Trichloroethene
Tetrachloroethene
Methylene Chloride
Chloroform

Based on projected
concentrations over

4 range of dilutions.

Uses average soil
concentration as a
basis. Assumes no
volati)ization.
Based on literature
values for BCF.

Based on projected
concentrations the
least of dilutions.
Uses average soil
concentration as a
basis. Assumes no
volatilization.
Based on literature
values for BCF.

Values are upper bound range.
Exposed population unknown but
estimated to be small. Assumes:
exclusive and active fishing in
creek; fish reside exclusively
tn creek; sufficient sport fish
population. Volatilization
should reduce concentration.

Values are upper bound range.
Exposed population unknown but
estimated to be small. Assuses:
exclusive and active fishing in
creek; fish restde exclusively
in creek; sufficient sport fish
population. Volatilization
should reduce concentration.




